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Original Communications 

SENSORY PATHWAYS OF THE OVARIAN PLEXUS'^' 

An Experimental Study 

John S. Labate, M.D., and Samuel R. M. Reynolds, Ph.D., 

Brooklyn, N, Y. 

(From the Department of Obstetrics and Gynecology, Few TorTc University College 
of Medicine, and the Department of Physiology, Long Island College of Medicine) 

T he purpose of tlie present study was to determine the segmental 
distribution of the sensory pathways from the ovarian plexus to 
the- central nervous system. 

Such an investigation should provide a basis for interpretation of 
various reflex phenomena (viscerosensory and visceromotor) whieli are 
associated with certain pathologic conditions of some of the abdominal 
and pelvic organs. Moreover, exact knowledge of the distribution of 
the different fibers may facilitate more precise and less extensive sur- 
gical procedures for the relief of pain when such steps are indicated. 

In addition, studies of this tjqie should provide a logical approach 
to the study of the normal functions subserved by the many sensory 
connections from the female genital tract. If the chief morphologic 
features of these pathways, motor as well as sensory, are known, stimu- 
lation or destruction of selected reflex arcs will be possible. By such 
procedures the role of the innervation of the female genital tract may 
be ascertained without resorting to extensive and unnecessary .sym- 
pathectomy. The extensive sympathectomies so far employed may 

•AldOt.l by a prnnt from the Committee for Research in Problems of Sex. of the 
National Research Council. 
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result ill a physiologically abnormal animal, and they have yielded no 
tangible results which reveal the functions of the abundant innerva- 
tion of tlie uterus, tubes, and ovaries. 

The metliod employed in this study is based on the well-known 
stimulating' effect on respiration and blood pressure, resulting from 
electrical stimulation of peripheral sensory nerves. A number of recent 
investigators have utilized this method to studj^ sensoiy effects from 
certain viscera. Thus Shrager and Ivy (1928) and Davis and others 
(1932) showed that when the gallbladder of a eat is di.stended certain 
reflex effects, such as increased respiratoiy movements, salivation, and 
distress, occur. Likewise, Acheson and others (1936) jiresented evi- 
dence to shoAV that the contraction of the nictitating membranes, an 
increase in blood pressure, respiration and heart rate result reflexly 
from stimulation of sensoi-y somatic or autonomic nerves whose cen- 
tral connections are intact. 

In the present experiments we also have utilized the increase in 
blood pressure and re.spiratory movements resulting from strong faradic 
stimulation of various components of the ovarian plexus and the ab- 
sence of such effects when essential pathways liave been severed. By 
appropriate application of these procedures, which are given in detail 
below, we have investigated (1) the origin of the afferent fibers of the 
ovaiuan plexus; (2) the course of the sensoiy components; and (3) 
their central distribution within the main ganglionated sympatlietie 
trunk. 

METHODS 

Animals . — ^Nine cats vere used in this study. In seven, sensory nerves from 
both ovarian plexuses were stimulated. Thus a total of sixteen ovarian plexuses were 
studied. 

Five of the animals, two of which were near term, were pregnant. Three cats 
were nonpregnant and one was in a postpartum state with good involution. In the 
latter animal a number of small follicles were present in the ovaries. The reproduc- 
tive states of the cats did not affect the results described below, however. 

Anesthesia . — In the first few experiments 0.7 c.c. of dial (Ciba) per kilogram 
of body weight was used. However, this produced a deep anesthesia which affected 
adversely the reflex responses to faradic stimulation. Later we found that 0.4 
c.c. per kilogram maintained the animal in light anesthesia without depressing the 
reflexes to any great extent. 

Ether Avas given by inhalation during the preliminary operative procedures of 
inserting the carotid cannula and the respiratory trocar and performing laparotomy. 
Tlie re-enforcement with ether to produce first plane of anesthesia prevented the on- 
set of shock and eliminated movements and distress which later might interfere AvitJi 
normal reflex responses to electrical stimulation. 

Becording Technic . — Changes in blood pressure were registered through a carotid 
cannula. Eespiratory movements were recorded by means of a trocar which was 
plunged into the pleural cavity through the sixtii or seventli costal interspace in the 
anterolateral aspect of tlie chest. The trocar was connected by a rubber tubing 
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to a tambour by means of -SYliicli the kjonograpliic tracings were obtained. This 
method was simple, produced little trauma and registered minute fluctuations in 
rate and depth of the respiratory excursions. 

A strong faradic current was used for stimulation. After the sensitive area 
about the ovarian vessels in the broad ligament was found, a shielded electrode was 
applied at this point. The electrode was tested for freedom from transmission of 
current to the surrounding tissues and then kept in this position throughout the 
remainder of the experiment. After several viscerosensory reflex responses were ob- 
tained, ablation of any desired portion of the sjunpathetic nervous system was per- 
formed and the effects noted. If, as a result of the ablation, the sensory effects were 
abolished, the central end of the site of section was then stimulated. By alternate and 
progressive stimulation, section and stimulation, the essential sensory pathways 
originating in the ovarian plexus were traced (Pigs. 1 to 4). 

In a total of 50 observations in Avliicli the sensory patlnvays were 
intact from the site of stimulation, there occurred an average rise in 
blood pressure of 13 mm. There Avas no noticeable effect on the heart 
rate. The respiratoiy effect was variable. In some instances there 
Avas an increase in depth Avithout a corresponding increase in rate, 
Avhile in others the opposite occurred. In only four cases Avas there a 
decrease in frequency of respiratoiy movements. In 29 observations 
an average increase in rate of 9 per minute Avas noted. In 17 instances 
no change in rate occurred, but in such cases the depth of respiration 
usually increased. In 7 no change in depth Avas noted. In 6 cases 
the respiratory change Avas characterized by an initial inspiratory 
spasm Avith the onset of stimulation. 

RESULTS 

I. Peripheral Distrihuiion of Sensory Components of the Ovarian 
Plexus. — Pig. 1 illustrates the origin and peripheral distribution of the 
sensory fibers of the OA’arian plexus, as rcA^ealed bj’^ the use of the 
procedures outlined ahoA^e. 

The ovarian arteries in the cat arise from the abdominal aorta 
slightly above the level of the fifth lumbar sjunpathetic ganglion. The 
A’essels course doAviiAvard and laterally to enter a short fold of peri- 
toneum AAdiich anchors the ovary and tube to the side Avail of the pelvis. 
The ovarian vessels enter this .suspensory ligament and after a short 
distance branch peripherally to supply the oAmry and tube. 

At the outset of the experiments it Avas deemed necessaiy to find 
the point of greatest sensitiA'ity in the OA'arian plexus. This AAms found 
to be a point on the OA'arian A’cssels Avitbin the susiiensory ligament 
just, proximal to their point of bifurcation into their peripheral branches 
(Fig. 1, i, a. h). 

\ai'ious spots Avithin the broad ligament in the Aucinity of the 
ovarian A'essels adjacent to this site Avere stimulated but no sensory 
response Avas elicited. IIoAA'eA'er, AVhen the electrode Avas placed on 
the ovarian vessels and a stimulus applied, there resulted marked re- 
flex responses on tlie blood pre.ssure and respiration. The electrodes 
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Fie. !• — Figures showing the peripheral distribution of sensory components of the 
ovarian plexus. 1, S, J/, 5 and i> show sites from which sensory components arise. 5 
shows lack of sensory fibers in the ovarian ligament connecting the uterus and ovary. 
7 and 8 show that the sensory components noted above all pass along the ovarian 
artery. Key to this and other figures: a. Schematic figures of experimental pro- 
cedures and sites of stimulation. T}, Sensory reflex effects on blood pressure and 
respiratory movements. Top line, five-second intervals ; second line, blood pressure : 
third line, respiratory movements ; fourtli line, electrical stimulation and zero level 
for blood pressure. See text for discussion. 
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were then moved peripherally'^ along the branches of the ovai’ian ves- 
sels with the production of typical reflex effects (Pig. 1, 3a to 61)). 

The ovarian ligament which anchors the ovary to tlie utei'us was 
found to he devoid of sensory fibers as indicated by failure to obtain 
reflex effects on electrical stimulation (Fig. 1, 3, a, h). Stimulation of 






Fig-. 2. — Figures sho'^s’ing sensory pathways of ovarian plexus to tlic main 
ganglionatctl syinpatlietic trunk. Ja, h, normal responses with stimulation of main 
sensory pathway from ovarian plexus (see Fig. 1). Sa, persistence of sensoiY effects 
after exclusion of ganglia, L®-SS inclusive. 3a, h, absence of sensory effects after 
excision of ganglion W. Contnalateral plexus, same animal ; b, presence of sensorj' 
effects with stimulation of main pathways of this ovarian plexus. Sa, b, absence dc 
sensorj- eilccts after excision of ganglion lA alone. See text for di.scussion. 


the fallopian tube, on the other hand, produced typical reflex respomses 
on blood pressure and respiration (Fig. 1, 5, a, h). 
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We conclndfe from tliis series of exiieriments that tlie sensory fibers 
of the ovarian plexus issue from tlie ovary and tube and intimately 
follow the course of the ovarian vessels, AVhen tlie ovarian vessels 
are severed, stimulation of the distal cut end produces no reflex re- 
sponse, but stimulation of the central end immediately causes a rise 
in the blood pressure and an increase in the rate and depth of respira- 
tion (Fig-. 1, 7a, to 8d). 

TI. Central Sensory Pathways of the Ovarian Plexus . — These were 
determined by stimulation peripherally about the ovarian vessels after 
S3’'stematically destro.yiug the sj'mpathetic trunk at various levels. 
Fig. 2 illustrates the effect on reflex activity after removal of succes- 
sive sympathetic ganglia beginning at the first sacral ganglion and 
proceeding upivard through the lumbar chain. 

These observations show that not until the fourth lumbar sympa- 
thetic ganglion is removed are the sensory i*esponses from the ovarian 
plexus affected or abolished. Thus the sensory components of the 
ovarian plexus enter the main sympathetic trunlv above the level of 
the fifth lumbar ganglion (Fig. 2, 3, a, h). 

To prove that the animal was still responsive to stimulation and that 
the loss of reflex effects was not attributable to the progressive gan- 
glionectomies from to L,'* a shielded electrode was placed on the 
conti’alateral ovarian vessels. Stimulation of this intact ovaiuan plexus 
evoked an immediate reflex elevation in blood pressure and an increase 
in respiratory movements (Fig. 2, 4, a, h). Accordingly, the lowest 
essential sympathetic ganglion which receives sensoiy fibers from the 
ovarian plexus is When the third lumbar ganglion on this side 
was removed, however, the remainder of the trunk, above and below 
including L,^ being intact, the vascular and respiratory reflex effects 
were absent (Fig. 2, 5, a, h). This shows that the sensory fibers enter 
the fourth lumbar ganglion and i^ass upward tlirough the thii’d lumbar 
sympathetic ganglion to reach higher levels. This is true because if the 
fibers were to enter the fourth lumbar ganglion and then pass through 
the rami communicantes to enter tlie spinal cord at that level, tran- 
section of the third lumbar ganglion sliould not abolish the reflex 
resjionses. 

Fig. 3 illustrates a series of experiments to show that the sensory 
fibers do not enter the .spinal cord below the level of the second lumbar 
ganglion by wa.v of the rami communicantes. Successive removal of 
the rami up to and including- tliose at tlie level of the third lumbar 
ganglion failed to abolish reflex activity. However, transection of the 
main sympathetic trunk above the third lumbar ganglion then imme- 
diately caused cessation of reflex changes in blood pressure and respi- 
ratory movements (Fig. 3, la to 6h). 

This group of experiments proves that the sensory fibei's from the 
ovarian plexus travel along the ovarian vessels and enter the foui^th 
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lumbar S5'mpatbetic ganglion. These fibers tlien run upivard tlu'ougli 
the main sympathetic trunk beyond the third lumbar ganglion without 
passing to the spinal cord through the rami commuuieantes at these 
levels. 



‘f “p-'" showing- that sensory nbc-rs of ovarian plcxas pass in tlie 
p.in^iionat';il chain to levels above JJ. la, h. sensory ejects of stimulating main path- 

Ih b. persistence of sensors- effects after ablation 

inclusive: ^a, V, absence' of sensory effects foL 
mnjng .ection of panglionatcd chain above Lr. Contralateral plexus, same animal- 
I:o' t.' RtimulaUon of main pathways of ovarian plexus : 

1 with fcf section of ganglionateU chain between JLc and 

J-. -sMlh all p.knKlIa and rami commimicjintes intact. .See text for discussion. 
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■ III. NovessentwlUy of ihc Superior Ilyrwuastric P^ercics-.— The sen- 
sory fibers from the uterus probably travel by way of the superior 
hypogastric plexus [Kuiitz (1934) and preliminary observations of our 
own]. It should be a matter of interest and of some practical impor- 
tance to determine whetlier or not the seusoiy fibers from the ovaries 
and tubes also pass through the superior hj’^pogasti’ic plexus, in view 
of the advocacy on tlie jiart of some investigators [Fontaine and Herr- 
mann (1932), Elaut (1932), A. A. Davis (1934),.Leriche (1927), Adson 
(1936), and others] for hyiiogastl'ie nerve resection for pelvic pain. 








Fig-. 4. — Figures showing the absence of sensory components of the ovarian plexus 
in the liypogastric plexus, la, b, absence of sensory effects upon stimulation of 
peripheral end of cut ovarian plexus, when all tissues from this point downward, to 
uterus, mesometrium and hypogastric plexus are intact. Sa, b, usual sensory effects 
upon stimulation of central end of cut ovarian plexus ; Sa, b, persistence of sensory 
effects after complete periarterial sympathectomy. Ablation of ganglion U alone 
subsequently abolished the sensory effects. See text for discussion. 


Pig. 3 illustrates a group of experiments which show that sensoxy 
fibers from the ovarian plexus do not go by way of the supei’ior hypo- 
gastric plexus. In the fii'st place stimulation of the peripheral cut end 
of the ovarian plexus does not produce any reflex responses on blood 
pressure and respii’atoiy movements (Pig. 4, 1, a, h), even though the 
tissues are intact from the cut ovai-ian arteiy downward. Conceiv- 
ably, if the afferent fibers pass doxvnward within the broad ligament 
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to merge witli tlie afferent comj)onents of tlie uterine plexus, stimula- 
tion of the peripheral cut end of the ovarian plexus should cause reflex 
rises in the blood pressure and respiratoiy movements. This is not 
the case, however. 

To demonstrate this point still further, a shielded electrode was 
placed on the central end of the cut ovarian vessels. Then the lower 
portion of the abdominal aorta, the inferior mesenteric artery, the 
common iliac arteries, and the interiliac zone were completely denuded 



Pip. 5. — Schematic representation of the origin, course and distribution of the 
.''cnsorj- components of tlie ovarian plexus. The sensory abers enter the Banglionated 
cliain at L‘. pass tlirouKlj JJ to U. None enter the spinal cord below U, and none 
pass centrally through the inferior or superior hypogastric plexus. 


leaving the entire sympathetic trunk intact. After such complete 
periarterial sympathectomy, faradic stimulation was applied through 
the shielded electrode. This immediately elicited a marked rise in 
blood pressure and respiratory movements (Pig. 4, 3, a, b). 

These observations force us to the conclusion, therefore, that sensor.y 
fibers from the ovarian plexus do not pass through the superior hypo- 
gastric plexus but reach the central nervous system solely by follow- 
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iiig tlie course of the ovarian vessels and entering the fourth lumbar 
sympathetic ganglion from which point the.v ascend to reach higher 
levels. It may he mentioned that, by tlie same token, tiiey do not pass 
through the inferior mesenteric plexus or the lower portion of the 
aortic plexus. 

DISCUSSION 

That the afferent fibers from the ovaiy course along the ovarian 
artery has been suspected for some time. Kuntz (1934) states that 
the afferent components from the ovary traAml along the ovarian plexus 
to reach the cord at the level of the tenth thoracic segment. Those 
of the fallopian tube course through the superior liypogastric plexus 



Fie. 6. — Kymographic recording- sliowine increase in depth of respirations and 
elevation of blood pressure upon stimulation of the intact ovarian plexus. The record 
on the right shows the absence of such reflex effects after section of the ovarian 
plexus. The drawings for Figs, 1 to 3 were made from similar recordings. 

to reach the cord at the level of tlie first lumbar to eleventh thoracic 
segments. Langley aud Anderson (1895) considered the fibers of the 
ovarian plexus as relays from the inferior mesenteric ganglia. Dahl 
(1916) stated that the nerves to the ovary form a definite plexus ar- 
rangement folloAving the course of the ovarian vessels. 

Howevei’, we are not aware of any substantiating eAudeuee in the 
literatui'e pointing to the level that the ovarian afferents enter the 
main sympathetic trunk. The present group of experiments show that 
the sensory fibers run in close approximation to the ovarian vessels 
and enter the main sympathetic trunk through the fourth lumbai 
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ganglion. The afferents then travel upward through the main sympa- 
thetic trunk to enter the spinal cord at some level above the third 
lumbar ganglion (Fig. 5). 

We have been unable to show the point of entrance of these sensory 
fibers into the sihnal cord because of technical difficulties involved 
in tracing the fibers through the diaphragm and into the chest with- 
out affecting the sensory responses. To determine this it will be neces- 
sary to conduct chronic experiments in which the ganglionated chain 
is first cut at suitable points in the chest in a preliminary operation 
which is followed by acute experiments of the type reported in the 
present study. 

CONCLUSIONS 

1. A method has been described by which the course and distribu- 
tion of tlie sensory eomiionents of the pelvic sj-mpathetic nerves may 
be studied. 

2. Apjilied to the ovarian plexus this study shows that: 

a. The sensory fibers originate in close relationship to the various 
peripheral branches of the ovarian artery. 

b. The afferents follow closely the course of the ovarian artery. 

c. They cuter the fourth lumbar .sympathetic ganglion and then 
traverse upward through the third lumbar ganglion to reach a higher 
level in the main sympathetic trunk. 

d. The ovarian afferent components have no connections b.y wa}’’ of 
the superior hypogastric plexus, nor do they, by the same token, tra- 
verse tlie inferior mesenteric ganglia or the lower aortic plexus. 
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ECLAMPSIA AND ITS SEQUELAE 

A Clinical and Pollow-up Study of All Cases at Boston Lying-In 
Hospital Oyer a Twenty-Year Period 

Harold M. Teel, M.D., and Duncan E. Beid, M.D., Boston, Mass. 

(From ihe Department of Ohetctrics, Harvard Medical School) 

TNVESTIGATION of the cardiovascular and renal sequelae of preg- 

nancy toxemias, ideally should include onlj’^ cases in which three 
factors are loiown. 

First, the past histories of the patients studied, as these concern hyper- 
tensive disease and nephritis, should be definitely kjiovm. This is obvious 
since the common subsequent findings are hypertension and alliuminuria. 

Second, the family histories for hypertensive disease should be knoAvn. 
It is possible that patients destined to become hypertensives are more 
susceptible to pregnancy toxemias, including eclampsia, Avhether or not 
they have clinical hypertension at the time. Indeed, tlie stocky, florid 
patient who seems to be peculiarly susceptible to eclampsia is of 
essentially the same body type as the common hypertensive irrespeetiA^e 
of pregnancy. 

The importance of latent as well as of demonstrable hypertensive 
disease as contributory and complicating factors in manj’^ pregnancy 
toxemias has been pointed out by Coinvin and Herrick^ who stated, 
“That childbearing can reveal essential hjqiertension, Avlien that dis- 
order is latent, and aggravate it when it is acthnlj'' present, is a fact 
that should be recognized by every obstetrician and every internist.” 
However, even in their meticulous clinical and folloAv-up study of 
toxemic patients, prepregnancy data on blood pressure and urine were 
lacking in most eases. 

Third, the duration and severity of the toxemia as indicated by the 
duration and severity of the hypertension and albuminuria should be 
knoAvn. On the basis of the established Amsospastic mechanism of pre- 
eclampsia and eclampsia as presented by Irving,^ it is reasonable to infer 
that prolonged and severe spasm, as indicated by marked liypertension 
and heavy albuminuria of considerable duration, should produce more 
permanent structural damage than transient or mild toxemia. Eclampsia 
shows the most marked vasospasm of the acute toxemias of pregnancy, 
and in this sense should result in more vascular damage than pre- 
eclampsia. HoAvever, the preceding toxemia, in cases of eclampsia, is 
not infrequently of brief duration. 'Whether a brief severe preeclampsia 
culminating in convulsions produces as much permanent vascular 

12 



TEELr-KEID: ECLASIPSIA AJSTD ITS SEQUELAE 


13 


damage as a prolonged iioncommlsive toxemia Avith marked hypertension 
and heavy alljuminiiria for many weelcs Avoiild seem to be doubtful. 

Sucli information as there is from follow-up studies Avould tend to 
indicate that subsequent vascular and renal damage is correlated more 
closely Avith the duration of the toxemia tlian Avith the maximum severity 
AAdiicli maj^ be reached momentarily during the course of the disease. 
Thus, Sym^ found that the longer the course of the “albuminuria” of 
pregnancy, the more likely the patient is to sequelae. He also found 
that one-fourth of the pregnancies A\diieh folloAved eclampsia Avere com- 
plicated by toxemia, Avhereas one-half of those folloAAung “albuminuria” 
of pregnancy AA^ere so involved. 

Study of the Amscular pathology in fatal cases of preeclampsia and 
eclampsia, as seen for example in the liAmr, kidney, adrenal, and spleen, 
gives clear indication of the marked narroAving of the arterioles, leading 
1.0 iscliemia, hemorrhage, and not infrequentl}^ to thrombosis. In such 
an organ as the kidney, thrombosis of the afferent glomerular arteriole 
AA'ould inevitably lead to destruction of tlie glomerular and tubular unit 
involved. Similarly, prolonged ischemia, as a result of arteriolar spasm, 
might conceivably lead to permanent damage of the functional unit 
supplied. This should be particularly true of organs supplied by the 
terminal type of circulation. 

Among the cases of toxemia and eclampsia AAiiich occur in obstetric 
clinics, it is difficult to secure a significant number for folloA\^-up study 
in Avliich all three of the above-mentioned desiderata are available. In 
most instances, cclamijsia results from ignorance and neglect on the 
part of the patient or her medical attendant. Consequently, patients 
Avho are treated in the obstetric clinics are usually first observed after 
convulsions have occurred, aaIicu the patient is in no condition to give 
an accurate medical history. Detailed histories taken subsequent to 
recovery rcA-eal that a large proportion of these patients can give no 
positive information concerning the blood pressure and urine findings 
prior to or early in the inAmh^ed pregnancy. Some haA'e medical records 
of knoAA'n hypertensh’e disease or nephritis, and a fcAV more haA'e records 
from insurance examination AAuthin a year or tAAU of the eclamptic 
episode. In most cases, hoAvever, there is no reliable information as 
i-cgards the blood pre.s.sure and urine findings prior to the eclamptic 
pregnancy. For this reason, it is often impossible, particularly in cases 
of eclampsia, to determine Avith certainty AAiiether it has been super- 
imposed upon preexisting vascular or renal disease. This is a A'cry 
sad .state of afiairs, both from the practical and academic standpoint, 
rndoubtedly the immediate prognosis of eclamp.sia is altered consider- 
ably by preceding hypertension and nephritis. Furthermore, the in- 
cidence of hypertension or albuminuria whicl) folloAvs eclampsia cannot 
ju'opcrly be related to it unless past medical lii.stories ai-e knoAA'n. 
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Tlie impression is common that eclampsia is rare in pregnant liyper- 
tcnsives and nephritics. We believe that eclampsia is infrequent in 
known hypertensives and nephritics because they are carefully watched 
and apiiropriately ti’calcd. For the same reason, eclampsia is rare in 
previously normal patienis who develop preeclampsia under competent 
observation. It is our o])inion that eclampsia is much more frequent 
among neglected hypertensives and nephritics than among neglected 
patients previously normal. Our autopsy material from fatal eases sup- 
ports this opinion. Careful study of the pathology of 38 fatal cases of 
eclampsia by Acosta-Sisoir* revealed evidence of chronic nephritis in 
38.4 per cent. She included as nephritics, patients ivith both primarily 
parenchymatous and interstitial (vascular) kidney lesions. 

We have made a study of all the eclamptic patients treated at the 
Boston Lying-In Hospital during the twenty-year jmriod from 1915 
through 1934. All patients included in the group had at least one con- 
vulsion. Only two fatal cases in which convulsions occurred have been 
excluded. One of tliese patient.s had a brain tumor, verified at autop.sy, 
and the other had a brain absce.ss, also verified at autopsy. On the other 
Jiand, a number of nonfatal convulsive eases have been excluded because 
the convulsions were atypical, the blood pressure and urine findings were 
minimal, and past or subsequent histories reveal grand mal. 

Statistical data for the whole group are briefly presented. In addi- 
tion, for purposes of analysis and follow-up study, tlie patients have 
been divided into three groups with re,spect to their histories prior to 
the eclampsia. Grotip I includes only those patients without history of 
glomerular nepliritis, whom we know from our own records to liave 
had normal x^rine and blood pressure on more than one occasion during 
pregnancy prior to the eclampsia. Gronp II is made up of those patients 
who are known to have liad liypertensive disease or ehi’onic nepliritis 
prior to the eclamptic pregnancy. Group III consists of those patients 
whose past histories as regards hypertension and nephritis are unknown. 
These patients were all admitted as emergencies, after the occurrence 
of convulsions, without records of blood pressure or urine prior to or 
during the involved pregnancy. 

The patients have all been grouped upon objective evidence available 
at the time of the eclampsia. Excepting several/instances in which the 
vascular system or kidneys at autopsy showed conclusive evidence of 
chronic disease independent of the eclampsia, we have not changed 
patients from the originally unknown into the known positive group,- 
neither have we changed patients from th<^ originally unknown into the 
loioivn negative past histoiy group on tlie basis of normal blood pres- 
sure and normal renal function tests subsequent to the eclampsia. This 
latter procedure, in one sense, would be justifiable, but it would make 
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an apparent decrease in the real incidence of liypertension and nephritis 
in tlie patients who were knoA\Ti to have been normal prior to tlie 
eclampsia. 

This grouping of the patients is of some interest in relation to tlie 
immediate prognosis of the eclampsia, but it is vital in evaluating the 
cause and eifect relationship between the eclampsia and subsequent 
cardiovascular and renal disease. 

INCIDENCE 

During the twenty-year period studied, eclampsia was treated 173 
times in 168 patients. There were five instances of recurrent eclampsia. 
During the same period 55,426 patients were delivered in the hospital 
and out-patient services. The gross incidence of eclamiisia was once 
for each 320 deliveries. However, 127 of the eclamptic patients were 
transferred to the clinic as emergencies by private physicians, and other 
hospitals, after convulsions had occurred. Of the patients who were 
registered in the clinic and Avho had made one or more visits, 46 
developed eclampsia. Thus, the incidence of eclampsia among patients 
under care of the clinic was approximately one in 1,200 deliveries. 
jMany of the clinic patients in whom eclampsia developed had failed to 
meet appointments or refused hospital admission earlier in pregnancy. 
Indeed, the more carefully eases of .so-called ‘‘fulminating eclampsia” 
are studied, the less frequent such cases appear to be. It thus appears 
that with reasonable cooperation of the patient during the prenatal 
period, careful check of weight gain, edema, urine, blood pressure, and 
symptoms, combined with timely treatment and interference, would 
make it possible, practically, to eliminate eclampsia. 

The seasonal incidence of our cases is not remarkable. There were 38 
cases from January through Uarch, 49 cases from April through June, 
47 cases from July through September, and 39 cases from October 
through December. Thus, the incidence was slightly greater during 
the warm season. 

MOKT.M.ITY — INFLUENCE OF SOURCE OF PATIENT, TYPE OF ECLAMP.SIA, 

AGE, AND PARITY 

The mortality figures are offered Avith no corrections. In the deaths 
are included patients who died within a few minutes after admission 
as well as several patients who died of sepsis, AA'eeks after delivery. Total 
deaths among the 173 coses Avere 46 (26.6 per cent). Of the fatal cases, 
39 occurred among the 127 emergency cases (30.7 per cent), and of 
the 46 clinic ca.sos, .seven died (15.2 jier cent). Thus, the emergency 
patients, aa’Iio contributed 73.4 ])or cent of the eclampsia, accounted for 
85 per cent of the fatalities. 5Vc .suspect that the liigh death rate among 
the emergency patient.s may lie explained in large part by Iaa'o circum- 
stances. First, many of these patients Avere moved oA-er considerable 
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distances after the occiirrenee of coiivulsioDS. A numlier of tlieni were 
transferred from their liomes first to anotlier iiospital and then to this 
clinic. Second, the incidence of eclainjisia superimposed upon preexist- 
ing liypertension and nephritis was much higher in the emergency group. 
Among the clinic cases witli hypertension and neplu-itis, eclampsia was 
largely prevented by a combination of frequent observations, medical 
regime, and termination of the pregnancy upon indication. 

The eclampsia was severe according to the classification of Eden in 
118, or 68.2 per cent of the patients. Of the severe cases, 43 died (36.4 
per cent). Of the 55 mild ease.s, three ended fatally (5.5 per cent). 

In 101 eases the convulsions began antepartum. Fatalities in this 
group were 34 (33.6 per cent). Three of tlie 25 patients with intra- 
partum eclampsia died (12 per cent), and among 45 postpartum cases 
there were nine deatlis (20 per cent). 

There were 96 patients less than thirty years of age of whom 18 died 
(18.7 per cent). Of the remaining 77 patients over thirty years, 28 
ended fatally (36.3 per cent). 

Primiparas and multiparas were about equal in number, there being 
85 of tlie former witli 18 deaths (21.2 per cent) and 88 of the latter 
with 28 deaths (31.8 per cent). The higher mortality among the multip- 
aras and older patients might reasonably be correlated with the greater 
incidence of preceding hjqiertensive disease and nephritis in these 
groups. 

Division of the cases into three groups according to their histories as 
regards hypertensive disease and nephritis preceding the eclampsia 
results in marked differences in the mortality rates. The groups are 
made up as previously described. 

GrouTp I: (Negative past history.) Tliere were 39 patients in this group with 
four deatlis (10.3 per cent). 

Group II: (Positive past liistory.) Of the 13 hnown hypertensives and nephritic 
patients who developed eclampsia, eight died (61.5 per cent). 

Group III: (Unknown past history.) Of the 121 patients in this group, 34 died 
(28.1 per cent). 

As might be anticipated, the mortality was liighest in the small group 
with preceding hypertensive disease or nephritis, intermediate in the 
patients with unloiown past history and lowest in the group with 
eclampsia Imown to have been uncomplicated hy preceding vascular 
or renal disease. 

TREATMENT 

Significant discussion of these cases as regards method of treatment 
and mortality rate is impossible because the series goes back to the 
time when immediate accouchement force, bagging, and cesarean section 
were in vogue. The number of patients treated by modern and more 
conservative methods is too smaU to be of significance. Suffice it to state 
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that of 24 patients delivered by immediate abdominal or vaginal hysterot- 
omy, 12 died (50 per cent). It would be hazardous to attribute all 
these deaths to the cesarean section iier se. Doubtless, ill-advised choice 
of anesthesia and coincident medical treatment played important con- 
tributory roles. 

COJilPLICATIONS IN FATAL CASES 

Of the 46 fatal cases, death was preceded by acute pulmonary edema 
in 26, uremia in 4, shock and hemorrliage in 3, and cereliral hemorrhage 
in 2. In five instances the patient "faded out” witliout ascertainable 
cause. The following complications were observed in single instances, 
severe diabetes, lobar pneumonia, pneumonia with "hepatic insuf- 
ficiency, ’ ’ sepsis with emiiyema , and sepsis with rheumatic heart disease. 

The relatively high incidence of acute pulmonary edema in the fatal 
cases (56 per cent) is of interest. It suggests that the immediate cause 
of death in eclampsia is frequently left ventricular failure. This opinion 
is supported by the occasional occurrence of severe cardiac asthma with 
acute pulmonary edema in cases of severe preeclampsia witli or without 
preceding vascular, cardiac, or renal disease (Teel, Reid and Hertig®)- 

FETAL MORTALITY 

Records are available on 171 of the babies of these patients. The 
gross fetal mortality was 51 per cent. The eclampsia occurred before the 
thirty-fourth week of gestation in 27.2 per cent of the cases, which ac- 
counts in part for the high fetal mortality. The fates of the babies are 
summarized with respect to birth weights in Table I. 


Taiu.k I. Fetai. AIoutai.ity in 171 Babies of Eceamptic Mothers 


WEIGHT 

LIVED 

neonatal 

DEATHS 

STILLBIRTHS 

TOTAL 

Under 5 iiound.s 

27 

14 

40 

81 

5 to G pounds 

1.1 

5 

i 12 

30 

Over G pounds 

44 

2 

14 

GO 

Total 

84 

21 

1 GG 

171 


FOLLOW-UP STUDY 

^Ye have made every effort to learn the .subsequent fate of eacli patient 
who survived eclampsia. In locating the ])atients, inquiries have been 
made of relatives, friends, and family physicians. City directories, 
police lists, and voting lists have been used. The Community Health 
Nui’sing Association has located several patients, and a number have 
been traced through the In- and Out-Patient, Departments of the large 
community hospitals. Finally, the name of each patient who has not 

*W^i Imvo incliidrtl only llio5=o pntient.* •with of acute pulinon.arj' ctlcm.T for 

several I'.our.*; iK-forc tlcath. Wc 'believe that ive have not confusosl it with agonal 
rhonchl. 
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been located lias been sought among the death certificates for tlie state 
of Massachusetts for each year subsequent to our last reeord. 

There have been eiglit dcatlis among tlic 127 paticnis wlio survived 
eclampsia : 

M. B. was readmitted to tins hospital as an eclamptic emergency at the age of 
twenty-two, three years after her first eclampsia, with recurrent antepartum eclamp- 
sia complicated by severe abruptio placentae. She died of uremia with suppression 
of urine, seven days postpartum. At the time of the first eclampsia the past history 
had been unknown. Autopsy was refused. 

B. L. was readmitted to this hospital as an eclamptic emergency at the age of 
thirty-nine, eight years after the first seizure of eclampsia. Slie died four days 
postpartum of recurrent antepartum ecl.ampsia. The autopsy revealed lobar pneu- 
monia and rheumatic heart disease with mitral stenosis and mitral vegetations. The 
kidneys were of normal size, and the capsule stripped roadil}', leaving a few small 
surface sears. The cortices were essentially normal, and the kidneys were other- 
wise not remarkable. 

A. M. was admitted to another hospital at the age of forty, eighteen months after 
her eclampsia at this clinic. She was sutTcring from another severe toxemia of preg- 
nancy (possibly eclampsia) from which she died. No autopsy was performed. 

K. 0. was admitted to another hospital thirteen months after her eclampsia, at 
the ago of fort^'-six. On admission she was in coma witli a comjfiete right hemi- 
plegia and signs of congestive failure. The blood pressure was 200 systolic, 140 
diastolic, but the catheter urine showed no albumin. She died four days after ad- 
mission, and the clinical diagnosis was hj'perfension with cerebral hemorrhage. This 
patient had been treated for hj-portension before tlie eclamptic pregnancy. No 
autopsy was performed. 

H. C. was admitted to a psychiatric institution at the age of forty-five, eighteen 
years after her eclampsia, with complaints of stupor, unresponsiveness, facial palsy, 
and incontinence of urine. There was a history of hypertension for more than a 
year, with milder but similar cerebral symptoms. The blood pre.«sure was 230 sys- 
tolic, 130 diastolic, and the heart was ‘’enlarged. The urine concentrated to 1.031 
and showed no albumin. The diagnosis was cerebral arteriosclerosis and hj’per- 
tension. The patient gradually failed and died. No autopsy was performed. There 
was no record of the blood pressure of this patient prior to her eclampsia. 

G. K. died at home at the age of forty-one, five years after her eclampsia. The 
diagnosis of the attending pliysician was lobar pneumonia and chronic nephritis. 
The blood pressure and urine findings were unknown prior to the eclamptic preg- 
nancy, but nine montlis after delivery there was moderate elevation of the blood 
pressure, and the urine contained a slight trace of albumin in a voided specimen. She 
probably had hypertension at the time of her death, and may have been a nephritic. 

M. C. died at home at the age of forty-nine, seven years after her eclampsia. The 
diagnosis of the attending physician was mitral stenosis with cardiac decompensa- 
tion. There was no autopsy, and the patient may well have died of hj-pertensive 
heart disease. At least, there was no evidence of mitral stenosis at the time of her 
eclampsia. IVliether this patient had hypertension or albuminuria prior to the 
eclampsia is also unknown. 

F. S. died at the age of thirty-nine, five years after her eclampsia, from car- 
cinoma of the cervix. There was no hypertension at the time of her death. 

Tims, of the eight patients who have died .subsequent to their re- 
coveries from eclampsia, three .succumbed to recurrent pregnancy 
toxemias, of w’hich two were recurrent eclampsia. Of the remaining five. 
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three are known to have had hypertensive disease and one may have had 
nepliritis. None of tiie iij^pertensive deatlis occurred in jiatients whose 
liistories were known to lie negative and whose lilood pressures and urine 
were known to have been normal prior to the eclampsia. 

At present, the remaining 119 survivors of eclampsia are presumably 
alive. We have failed to communicate with 32 of them, although none 
lias died in any of the larger community hospitals, and death certificates 
have not been filed for any of them in the slate of ]\Iassachusetts, subse- 
quent to our last record. In seven instances we have corresponded with 
patients whom we were unable to examine. 

The remaining 80 patients have all been examined, one or more times, 
at intervals of from more than one year to twenty-one years. The aver- 
age interval between the eclampsia and the last examination is 7.6 years. 
Blood pressure readings and urine examinations have been secured upon 
all patients. In more than 50 of them complete physical examinations 
with seven-foot heart plate, electrocardiogram, and urea clearance test 
have been made. The cardiology of these patients will be reported else- 
where. 

SUBSEQUENT HYPERTENSION AND ALBUMINURIA 

Because of the fact that nearly all of the clinic patients who developed 
eclampsia were known to have had blood pressures below 140 sj'stolic 
and urine free of albumin earlier in pregnancy, and since we believe that 
this was not the case with a considerable proportion of the emergency 
patients, we have separated them in the follow-up study. Notwithstand- 
ing the small groups, the separation seems to be justified. 

Of the 80 patients examined, the blood pressure was above 150 in 22 
(27.5 per cent). There were 31 clinic patients in the group, of whom only 
three had systolic pressures over 150 (9.7 ])cr cent). In each of the three 
instances the hypertension was disclosed at examination more than 35 

Tauiv. ir. Bi,ooi) PuKssuaE at Foia.ow-Uc Examixatiok in 80 Patients From One 
TO Twenty-O.ne Years Following Eclampsia 


Average mterval attor the eclampsia is 7.6 years. Tlie patients arc arranged in 
two groups depending upon whetiicr they attended the prenatal clinic or were ad- 
mitted as emergencies. 


YEARS V. U. 

1-4 YR. 

5-9 yr. 

10 YR. 
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TOTAL 


>< 

t- 


tH 




O 


o 


SY.STOI.IC ltI.OOD 


'A 

X 



rnEs.suRE 



§ H 

§ ^ 









r* ^ 





Ia'ss than Htt 

6 7 

<5 

^ t 

9 7 

or) 21 

44 

140-140 

•* f ' 

*t 

0 i 

4 0 

7 7 

14 

1.'0174 

1 0 

1 0 ’ 
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years after the eclampsia, witlioiit interval foUow-up, so that it is im- 
possible to determine when the liypertension developed with relation to 
the eclampsia. Of the 49 emergency patients examined at follow-up, 19 
(38.8 per cent) .showed systolic pressures over 150. The data on the 
subsequent blood pressures are summarized in Table II. 

Only seven of the 80 patients showed albuminuria at follow-up exami- 
nation (8.7 per cent). None of the patients who had attended the clinic 
showed albuminux’ia at examination more than one year postpartum. 

The 80 followed patients fell into the three above-defined groups with 
reference to history of hypertension or nephritis prior to the eclamptic 
pregnancy as follows : 

Group I: (Known normal before eclamptic pregnancy.) In this group there 
were 29 who were followed. The .ey.stolic prc.'s.surc was above 150 in three of them 
(10.3 per cent). These three patients were all more than fifteen years postpartum. 

There were no instances of albuminuria in this group. 

Group II: (Kuoto hypertensives or nephritics before eclamptic pregnancy.) 
There were only four patients in this group. All of them had systolic pressures 
above 175. 

Group III: (Unknown histories for lij’pertension or nephritis prior to the eclamp- 
tic pregnancy.) There were 47 patients in this group of whom 15 had systolic 
pressures above 150 (31.9 per cent). All of the seven instances in which albuminuria 
was found were in this group. 

The data for the blood pressure values in the patients grouped upon 
past history for hypertension or nephritis at the time of the eclampsia 
are summarized in Table III. 

Table III. Follow-Up Blood PRn.ssup.ES* From One to Twenty-One Years in 80 
Patients Who Survived Eclajipsia 


The patients are arranged in three groups on the basis of positive, negative, or 
unlvuown history for hypertension or nephritis at the time of the eclampsia. 



KNOWN 

NORMAL 

UNKNOWN 

HISTORY 

KNOWN 

NEPHRITIC OR 
HYPERTENSIVE 

TOTAL 

GRAND 

TOTAL 

systolic 

BLOOD 

PRESSURE 

■w 



1-4 



IB 

5-9 

20+ 

1-4 

5-9 

10-1- 

1-21 




YR. 


YR. 

YR. 

VR, . 

i 

YR. 

YF- 

YR. 

YR. 

YR. 

To 139 

6 

7 

7 

7 

8 

9 

0 

0 

0 

13 , 

15 

16 

44 

140-149 

4 

2 

0 

3 

1 

4 

0 

0 

0 


3 

4 

i 14 

150-174 

0 

0 

1 

1 

1 

6 

0 

0 

0 


1 

H 

9 

175-199 

0 

0 

0 

0 

0 

1 

1 

1 

0 
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B 

3 

200- 

0 

0 

2 

3 

1 

2 

0 

2 

0 

3 

3 

4 


Total 

10 

i 9 

10 

14 

11 

: 32 

1 

3 

0 

25 

23 

32 

80 


»The average follow-up period is 7.6 years. 


UREA CLEARANCE TEST 

In 50 patients the urea clearance test was done at follow-up examina- 
tion. The results are shown in Table 

It win be seen that of 23 patients known to have been free of hyper- 
tension and nephritis prior to the eclampsia, the urea clearance test 
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showed values above 60 per cent in all eases. The single urea clearance 
below 50 per cent (28 per cent clearance) was obtained from a patient 
with known hj’-pertension prior to the eclamptic pregnancy. There is 
record of impaired renal function with marked hypertension and 
nitrogen retention in one patient who was treated subsequent to her 
eclampsia at another hospital. The past history of the patient was 
unkno^^^l at the time of the eclampsia, and we have been unable to follow 
her. 

Table IV. The Urea Clearance Test in Follow-Up Study of 50 Eclaiiptics 


All tests were performed at intervals of from more than one to twenty-one years 
after the eclampsia. Average interval was six j'ears. 


UREA 

CLEARANCE 

VALUE 

(per cent) 

UNDER 

50 

50-59 

C0-G9 

70-79 

80-89 

90-99 

100+ 

TOTAL 

PA- 

TIENTS 

Group I* 


- 

1 

5 

2 

5 

10 

23 

Group II* 


- 

- 

“ 

1 

- 

- 

2 

Group III* 


2 


5 

5 

1 

9 

25 

Total 


2 

4 

10 

8 

G 

19 

50 


•The patients are arranged in groups according to their past liistorics at the time 
of tlie eclampsia, as previously described. 

Group I. ICnown negative past liistory for hypertension and nephritis. 

Group II. Known to have liad hypertension or nephritis, prior to the eclampsia. 
Group III. History as regards hypertension and nephritis prior to tlie eclampsia 
is unknown. 


The result.s of the urea clearance tests in t]ii.s series of jiatienls sug- 
gest that if “clironic nephritis” is a frequent sequel of eclampsia, it 
seldom iirogrcsses to the point of renal insufficiency. 


.SUBSEQUENT PREGNANCIES 

Tliere have been 100 pregnancies in 48 of tiie followed patients. 

Some degree of hypertension or albuminuria was shown in 31 of them. 
There were five instances of recurrent eclampsia. 

Of 45 pregnancies which occurred in 20 patients who were known to 
liave been free of hypertension and nephritis before tlie eclamptic preg- 
nancy, 17 M'cre compliciited at some time during the pregnancy by 
systolic blood pressure of 140 or more, or albuminuria, or both. There 
was one instance of recurrent eclampsia in this group. It is interesting 
that this patient, who had eclampsia twice, subsequently had a baby 
without signs of toxemia. Of the 45 babies, 40 survived. One of the 
five fetal deaths was not associated with toxemia. 

The more recent follow-up studies of eclanqitic patients bring out 
two definite points. Finst, the incidence of liypcrtension in patients wlio 
have had eclampsia is significantly gi-eater than in patients following 
normal pregnancy. Breakey'’- in an interesting study showed clearly 
that the incidence of h.vpertension was higher in a scries of 132 women 
who had had eclampsia from one to twenty-one veal's before than in 218 
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control patients from tlie same clinic wlio were delivered without 
toxemia. Tlie incidence of iiyperlension was greater in the eclamptic 
grouj) irrespective of age. On the basis of systolic blood iiressure of 
140 or more, the incidence of Ijypcrtension was 42.5 per cent in the 
eclamptic group and 33.72 per cent in the controls. On the basis of 150 
systolic, tlie figures were 26,5 per cent and 21.6 per cent, re.spectively. 
The st udies of Corwin and Herrick,^ Herrick and Tillman," Nevermann,® 
Schultz,® Sym,® Peckham®® and others show similar results. Second, 
clironic nephritis subsequent to eclampsia, in the sense of chronic 
glomerulonephritis, pyelonephriti.s, and significantly impaired renal 
function, is uncommon. To be sure, the incidence of subsequent 
“chronic nephritis” has been estimated as 25 per cent and more. Un- 
fortunatel.y, in many of the earlier studies “chronic nephritis” was con- 
fused with hj'pertension. Of definite chronic nephritis on tlie basis of 
clinical study and renal function tests, the incidence is not great. Never- 
mann found three cases among 60 studied eclamiitics. GreenhilP^ found 
five eases in the follow-up study of 60 eclam 2 )tie patients. However, 
four of them had been known to have had nephritis jirior to the 
eclampsia. Sym reports two eases of chronic nephritis among 74 post- 
eclamptic patients. It should be pointed out that in none of these studies 
is it positivel.y stated whether all of the eclamptic patients followed were 
known to have been free of h 3 ’’pcrtension and nephritis before the 
eclampsia. 

It is of interest that in our cases, both the immediate eclamptic 
mortality and the incidence of subsequent h.vperteiision and albuminuria 
have been materially lower among patients who had attended the pre- 
natal clinic prior to the eclampsia than among those who were admitted 
as emergencies. There are probablj’- a number of reasons wlyy this should 
be true. 

As regards the immediate mortality, it would seem that at least three 
factors have been operative in explaining the lower death rate among 
the clinic patients. First, the latter received more prompt hospitaliza- 
tion, with a minimum of transportation and confusion, after eommlsions 
occurred. Second, among the clinic patients the course of the hyperten- 
sion and albuminuria prior to the eclampsia was relativefy brief. On 
the other hand, the duration of the toxemia preceding convulsions was 
frequently prolonged in the emergency patients. A number were Icnown, 
by their ph^^sicians, to have had marked hj^pertension and albuminuria 
for manj^ weeks before the onset of convulsions. It would seem that 
prolonged exposure of the sj^stem to the injurious effects of severe 
toxemia, before the onset of comuilsions, might well make such patients 
poorer risks. Third, and most important, among the clinic patients the 
eclampsia was rarety superimposed upon preexisting hj^pertension or 
nephritis. Eclampsia in the emergency patients was often complicated 
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by preexisting liypertension, and less commonly, by nephritis. There 
can be little doubt that hypertensive and nepliritic patients who develop 
celamp.sia do poorly. Objectively, they constitute the majority of the 
‘'severe” cases, according to the classification of Eden. 

The mortality rates of these patients when divided into groups on tlie 
basis of reliable past liistory for hypertension and nephritis, prior to 
the eclampsia, tend to bear out the above contention. Thus, the mortal- 
ity rate among the patients known to liavc been free of hypertension 
and neiihritis, before the eclampsia, Avas 10.3 per cent. Of the knoAim 
hyperlensive and nephritic patients, who developed eclampsia, it was 
61.5 per cent. Tlie mortality in tlic remaining group, in which the 
past history was unknovm, Avas intermediate (28.1 per cent). 

In the folloAV-up study of these patients tAVo observations deserve em- 
pliasis. First, by far the most common abnormal subsequent finding is 
hypertension (27.5 i)cr cent). Albuminuria is much less frequent (8.75 
pci' cent). The answer to the question AA'hcther this hypertension is pri- 
marily vascular or renal in origin is suggested by the renal function 
tests. Of 50 cases in Avhich the urea clearance test Avas done, only one 
Avas definitely abnormal. This clearance Avas obtained from a patient 
knoAAm to IniA'c had hypertension prior to the eclampsia. She shoAA^ed no 
clinical evidence of significantly impaired renal function, and unfor- 
tunately the test could not bo repeated. Concentration tests and exam- 
ination of the urine sediment in many cases failed to rcA'cal eA’idence of 
significantly impaired renal function. Second, such symptoms as AA'ere 
found in j)atients at folloAA'-up examination Avere largely referable to 
hypertensive disease, i.c., dyspnea, orthopnea, vertigo, paroxysmal 
dy.spnea, and headache. 

Althougli in this scries of cases, sulxseciuent hypertension has been 
frequent (27,5 ])er cent ), one ma.A' not unqualifiedly infer from this that 
cclamjrsia ro.sults in hypertensive disease in .so great a proportion of the 
case.s. In a .significant propoi'fion, the liypertension Avas present before 
the eclamj)tic pregnancy; in others it may liaA’c been latent, and in others 
si ill. it may have developed subsequent to and independent of the 
eclampsia. The incidence of hypertension among parous AA'omen of 
comparable age Avho had not had toxemia A\'as found to be 21.6 per cent 
(Breakey 1. Of ou)' 20 folloAvcd j)aticnt.s avIio Avere knoAvn to have been 
fn'c of liypertension and nephritis j)rior to the eclamiisia, only three 
sul)se(iuenlly .sliowod .sy.stolic pressures over 150, and the.so three pa- 
tients were all more than fifteen years postpartum at the time of the 
last examination. 

It would 1)0 difiunilt to believe that prolonged and se\-ere toxemia, in 
previously normal patients, should not leaA-c some irreiiarable A'ascular 
damage. 1 hat this is true is sngge.sted by the high incidence of some 
degree of toxemia in later pregnancies even though the blood pressure 
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and urine are normal in tlie nonpregnant state. Undoubtedly the low 
ineidence of subsequent hypertension (9.7 per cent) and the ab.senee 
of albuminuria in our clinic eases is to be correlated Avith the circum- 
stance that in them previous liyperlensive disease, and nepliritis were 
absent and tlie eclampsia was not preceded by prolonged and severe 
preeclampsia. Among the emergency jialients, tlie greater incidence of 
subsequent hypertension (39.8 per cent) may have been due in part to 
tlie more prolonged course of tlie preceding toxemia which frequently 
occurred. 

SUMMARY 

A study has been presented of 173 patients with eclampsia who were 
treated at the Boston Lying-In Hospital during the Uveniy-yeav period 
from 1915 through 1934. The uncoiTected mortality was 26.6 per cent. 
The mortality for patients Avho. had attended the clinic prior to the 
development of eclampsia Avas less than for those admitted as emergen- 
cies. The mortality Avas higher in multiparas than in primiparas and 
Avas also liigher in patients OA'er thirty 3 mars of age. Reasons for tliese 
differences are discussed. 

Of the 127 surviAmrs of eclampsia, eight have subsequently died; 
three of recurrent pregnancj’- toxemias, tAvo of scA'cre hypertension 
Avith cerebral lesions, one of cardiac decompensation, probably of A'a.?- 
cular origin, one of lobar pneumonia complicated b.y hypertension and 
possiblj’’ chronic nephritis, and one of cancer of the ceiwix. Eighty 
of the patients avIio surviA^ed the eclampsia have been folloAA'ed from 
more than one to tAventy-one jmars. Hie average folloAv-up interval 
is 7.6 jmars. The ineidence of hjqiertension among these patients AA^as 
27.5 per cent, and the incidence of albuminuria 8.75 per cent. Evidence 
of significant^ impaired renal function Avas found in onlj' one case. 

The patients Avere studied in groups Avith . reference to their past 
histories as these concerned h^'pertensAe disease and nephritis prior to 
the eclampsia. A significant number of them had hj^pertensiA^e disease 
or nephritis prior to the eclamp.sia, and both the immediate and remote 
outlook for these patients Avas considerablj’^ poorer than for those knoA\m 
to have been normal before the eclampsia. Of the 29 patients folloAved 
Avho were knoAvn to have been health^’- prior to the eclampsia, the in- 
cidence of subsequent hj^pertension Avas 10.3 per cent and that of al- 
buminuria Avas nil. Such sj^mptoms as AA'ere encountered at folloAV-up 
examination AA-ere largeU^ explicable on the basis of h.A^pertensive disease. 

CONCLUSIONS 

1. Eclampsia is frequently complicated by preexisting hj'pertensive 
disease and less commonly hy chronic nephritis. 

2. The immediate mortality of uncomplicated eclampsia is much loAver 
than Avhen it is superimposed upon preexisting hypertensiA^e disease of 
nephritis. 
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3. The most common abnormal fmding at foUow-np study in patients 
who have liacl eclampsia is hypertension. In this series of eases its inci- 
dence was 27.5 per cent. The incidence of albuminuria at follow-up 
study was 8.75 per cent. These figures do not represent the true inci- 
dence of these two findings as sequels to eclampsia, for hypertensive 
disease and, less commonly, nephritis Avere sometimes present before the 
eclamptic pregnancy. Of 29 posteelamptics follow'ed who were loiown 
to have been healthy prior to the eclampsia, none had albuminuria or 

j evidence of impaired renal function, and only three (10.3 per cent) 

{ showed hypertension. 

4. Such damage as occurs as a result of eclampsia would appear to 
be primarily vascular in character. Chronic parenchymatous nephritis, 
and significantly impaired renal function are uncommon sequelae. 
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Pregnancy. Bleeding PolyiJs of the Septum, Bull. Soc. d’obst. ct de gynec. 25: 
71, 193G. 

Ordinarily nasal bleeding during pregnancy is not common and is not serious. 
The cause is u.«iially ascribed to congestion due to pituitary action. In mo.st cases 
examination reveals a simple congo.stive hypertroidiy. Some authorities consider 
hemorrhages from the nose as symptoms of toxemias of pregnancy. Tlie authors 
report an unusual case of nasal bleeding from a large polyp in the septum. This 
polyp disappeared spontaneously. 
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Pillay, A. P.; Birth Control in India: Necessity and Methods, J. Indian :m. A. 
5: 732. 193G. 

Tlie necessity for birth control in India is groat. The author discusses the 
question of contraception as a public health measure and describes methods suitable 
for the poor to adopt. The well-to-do can afford diverse care. 

The nu'dicated t.nmpon and a nib]>er .«pongo are means available for the poor. 
I ho tampon or sponge is soaked in a solution of equal parts of lemon jniee and 
wafer or nny bland oil. A reliable jelly may be prescribed, 

^ siginal sterilisation of the mother or vasectomy in tlie man are metbods 
soTuet i-aw ? Indicated . 
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THE MECHANISM OP THE PROLONGATION OP PREGNANCY 

IN THE RABBIT^' 

Arthur K. Korf, M.D., and M. Edward Davis, j\I.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, the University of Chicago and 

the Chicago Lying-Jn Hospital) 

T he length of gestation varies eonsiclei-abij' in the different mammals 
and in the same species. Thus tlie rat carries her young an average 
of 20 days, the rabbit 30 to 32 days, the monkey ITS days, tlie cliimpanzee 
251 days, and the human female 267 days. Variations in the same 
species have been earefullj’' studied by Hartman in the macaque monkey, 
in which animal it has been possible to make accurate observations. He 
noted a variation in the length of pregnancies in different animals but 
a less marked variation in the several pregnancies in the same animal. 

Usuallj’- labor sets in spontaneously at term, so that normally the 
mature fetus is rarel.y retained in the uterus beyond this time. Like all 
biologic phenomena, there are exceptions in which labor fails to take 
place at the proper time, resulting in prolongation of gestation. While 
this is a rare occurrence, dire effects may result for the mother and her 
offspring because of the excessive size of the latter and the abnormal 
labor mechanism in the former. The biologic mechanism, bj^ which the 
fetus is retained in the uterus until eomiilete development and the 
initiation of labor at its termination, must be delicately balanced. The 
explanation of this mechanism has received considerable attention but 
as yet it has not been elucidated. 

Of the manj’" theories that have been advanced as an explanation of the 
normal mechanism for the termination of pregnancy, only two are 
worthy of serious consideration in the light of present-day scientific 
laiowledge. One, the greater irritability of the uterus associated with 
an increase in the frequency and intensity of the intermittent contrac- 
tions, finally eventuates in labor. In support of this theoiy, there is the 
increasing susceptibility of the uteims to mechanical stimulation and 
oxytocics as term is approached. The second is the hormonal theory, 
which pi’esupposes the elaboration of a hormone by the coi’pus luteum 
which desensitizes the uterus to the action of the posterior pituitary 
gland. As term approaches this hormonal influence decreases, lowering 
the receptive threshold to hormonal and oxytocic stimuli. 

In tlie light of our present work, a combination of the two theories 
may reflect the truth, h'lore and more evidence is accumulating which 
.suggests that the retention of the fetus in the uterus until maturity and 
the mechanism by which labor is initiated are both under hormonal 
control. Experimental studies of normal gestation, its artificial pro- 

*R€ceivecl for publication, November IS, 193G. 
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lougiitioii mid. teriiiinatioii in the I’libbit, offer au excellent approach to 
the iiroblem. Undoubtedly, there are great species differences but the 
fundamental principles underlying the process may be the same in all 
mammals. 

The physiology of reproduction in the rabbit is such that the process 
lends itself to experimental work in this field. It is for this reason that 
many fundamental processes have been worked out with the aid of this 
animal and a great deal of knowledge has been accumulated. Normally, 
the mature rabbit does not ovulate until ten lioui’s after copulation. The 
absence of spontaneous ovulation and the regularity with w^hich it occurs 
following mating are well-known biologic plienomena. Fertilization fre- 
quently results from a single copulation, thus furtlier simplifying the 
exact determination of the onset of gestation. Hammond and Marshall 
have concluded that the average duration of gestation in the rabbit is 
thirty-two days, a fact wliieh has been amiily corroborated. 

The development of a normal decidua in tlie uterus, the proper im- 
plantation of the growing embryos and the continuation of their normal 
development are all dependent on the maintenance of the corpora lutea. 
Aneel and Bouin demonstrated that the removal of the corpora lutea 
by castration or their destruction results in a failure of the mucous 
membrane to develop the typical progestational phase necessary for 
implantation. Furthermore, the embryos develop for several days but 
fail to implant on reaeliing the uterine liorus. Weymeersch and others 
liave establi.shed the fact tliat the removal of the ovaries in the second 
half of gestation in rabbits is invariably followed by abortion or prema- 
ture labor. This observation has been amply confirmed by many workers 
in this field. 

It can thus be concluded that in the rabliit the exact time of onset 
of gestation is knomi and under control. Furthermore, the proper de- 
velopment of the iiregnancy and its successful continuation to term are 
directly controlled by tlie maintenance of the corpora lutea. 

More reeeutly, Corner, Allen and their eoworker.s have isolated a hormone from 
the corpus luteuni, progestin, which can be successfully substituted for the normal 
corpora futea in. the rabbit. Their experiments prove that the development of a nor- 
mal decidua in the uterine horns, the implantation of the embryos in the uterus and 
their successful growth and delivery at term can be accomplished in the absence of 
ovaries and their corpora lutea by the substitution of extracts of corpora lutea given 
daily by intramuscular injections. These interesting observations add another link 
in the chain of evidence that tlie corpus luteuni controls gestation in the rabbit. 

Aschheim and Zondek, Snyder and Wislocki, Hill and Parkes have all noted the 
fact that human pregnancy urine contains a substance which causes ovulation in 
pregnant rabbits. The new corpora lutea thus produced resemble the natural ones 
in every way, although according to Hill and Parkes their life is somewhat shorter 
and they produce more rapid involution in the corpora lutea already present. Al- 
though ovulation has been induced in animals other than the rabbit, the ease with 
which this can be accomplished depends largely on the dose and route of administra- 
tion of the human pregnancy urine. 
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Snyder found that a single dose of 40 rat units per kilo of an extract of pregnancy 
urine (antuitrin-S) given intravenously would induce ovulation and develop a new 
set of corpora lutea in the pregnant rabbit. Furthermore, when this was carried out 
on the twenty-fifth day of normal gestation, the pregnancy failed to terminate at term 
but continued on for approximately fifteen daj's after injection, the life span of the 
new corpora lutea. It can be seen that new corpora lutea produced on the twenty- 
fifth day reach their maximum development and function about the tliirty-second day, 
thereby disturbing the normal hormonal mechanism for the termination of pregnancy. 

Watts, in 1935, reported that impure preparations of growth hormone of the 
anterior lobe of the pituitary produced a prolongation of pregnancy in rats of two 
to five days, as well as an alteration in the birth mechanism. 

We repeated the experiments of Snyder, using a series of 15 pregnant 
rabbits. Animals that had been isolated were mated once and again 
isolated. Following the successful copulation, pregnancy was confirmed 
by careful palpation and, when neeessaiy, by x-ra 3 L Under these care- 
fully controlled conditions thirty to sixty rat units of pregnancy urine 
extract (Parke, Davis and Companj'', antuitrin-S) were injected intra- 
venously on the twenty-fifth day of the gestation. Abortions occurred in 
five of the animals on the twenty-sixth to tlie twenty-eiglith dajL These 
aborted fetuses were all living, normal in appearance, but definitely 
premature. In three of these eases the abortions probably took place 
as a result of too large a dose of the anterior pituitaiy-lilce substance. 
The mechanism of abortion is not entirely clear. However, the stimula- 
tion of follicular maturity by the pregnancj’- urine extract may result 
in a marked increase in the estrin content. It has been shown by Parkes 
and Bellerby that large doses of estrin will cause the earlj’’ interruption 
of pregnancy in animals (Table I). 

The ten rabbits that received 40 rat units per kilogram of body weight 
failed to go into labor at term. The pregnancy was prolonged from five 
to ten days, terminating spontaneously or artificially by cesarean section. 
When the pregnancy was prolonged bej’-ond the thirty-sixth daj’’, the 
fetuses were invariably dead at deliveiy. Tliose born alive -were con- 
siderably larger than normal and more fully developed, indicating their 
postmaturity. The fetuses that were dead showed the usual signs of 
maceration and early absorption so typical of retained dead fetuses. 

The birth mechanism sets in sometime between the thirty-eighth and 
forty-third day. This additional period probably represented the life 
span of the corpora lutea. With the waning influence of these new 
corpora, the retarded mechanism for the onset of gestation could now 
assert itseU. As Snyder pointed out, the labors were likely to be pro- 
longed, difficult and abnormal, partty due to the increased sizes of the 
fetuses because of overdevelopment. In several of the animals, one 
or two living fetuses were delivered twenty-four to seventy-two hours 
following the injection of the pregnancy urine extract, but the remain- 
ing fetuses in the litter would remain in the uterus, continue to develop 
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until tlie thirty-sixtli or tliirty-sevenlh day, succuinb and finally be 
delivered as macerated fetuses at about forty days, Tliis again is evi- 
dence of a disturbed birth mechanism (Pig. 4). 



Pig. 1. — Left ovary (Rabbit 169) removed on twenty-fourth day of gestation prior 
to injection of antuitrin-S, showing well-developed corpora lutea and atretic follicles, 
corresponding to twenty-fourth day of normal gestation. (X16) 



Pig. 2. — Right ovary (Rabbit 169) removed on twenty -eighth day of gestation 
three days following injection of 40 units per kilo of antuitrin-.S, showing numerous 
old and newly developed corpora lutea and hemorrhagic follicles induced by antuitrin- 
S. (X8) 


Laparotomy before the death of the fetuses usually revealed normal 
uterine horns distended with large, post-term fetuses. On removing 
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tlu-ni from tin' titcrus r<'''|or;?(i<*n voiult! !*<• uiiua’sil jn'Hupliy. 1 ho 
<iv;\ru'v; woiv h‘rt'«ul!u ly iiui.ltUnr inu\ twu «Usrmot s<‘!s of o>n‘{t<(ra Intoa 
foiilii ho Moit. l!istoli>”5o vooHotJ^^ «»f this** oViU'iis .simw tho,so two sots 
«>f (‘(>r|>ons <ii<t hu'tiy. Ono yroop is ri;{r«s'4r»-ssiuAr wjiih,' tin* soootoi ttiout* 
shows nil tho o\iiloi)oos of fnl! tiijituritv' ‘h’iys. 1. 2, atu! :\}. 

Lu}>nrt.{«;iny aftor tho thitty-'-tJCth day of ;o‘s!a!iois r<-voah'<i douil 
fotusos in tho ntorino jmnis in vnvif>n-> s of nnioorat ion ami oarly 

!thsni|it;ini, 'i’liolr jstnstiMatnr- oharaoton-tios wo!<* wo|! (lofusod. inilioat- 
Jtiir thoir jtrohini^'Ofi in'ran’oriuo oxi'-'onoo, In tho “varn-s tin* arfiti<*iai 
sot of onrpn}*;! hi’oa lihows*''* vhowoii <‘1 t'ot J'ojf j'ossinu hn! this 

|»roooss was nttsoli tUoro ttianiso'? iti ihr tits! sot of folliolos. 



S.— Itfcht ^iViir;. (J5nl<1ill in.m two lo-wly jn-voloiiluK oori'otn tsito.-i fotlowtin: 
injoctioii of to iitilt}' pi'f mill of rttiluUrlii-S. Not*’ ri'.“tiiit;il lo itHirrhafro lii tlii’ ci ntrni 
c.'ivlty fiml tfiituo<!‘< iiiui'jdlJ of oorjiiii niti-um ooi!.- of ooll.itwi'it folllolo. tsrf.'i) 


In sevoviil of onr aninnils, the hemovrlnioit* ext vavnsjtt ion into the 
nterini* innscnlaltirt' with .siutis of early neerosis Wiis ohservetl. as noteil 
by Snyder. Thc.se e.hanf!:e.s in (lie nU-rns jtroliahly set in with tlie onset 
of labor. \Ve are. at a loss to explain their sitfniiiennee. 

These earefnlly controlled exjieriineiits eonlirin the important role 
that, the corpus liiteum ])lay.s in the reffuhition of testation and its projier 
termination. If new active corjtora Intea, indneod artiiieially, can 
inhibit the on.set of labor at, term, extraet.s of the corpus liiteum injected 
into the animals slunild be able to do the same lliinji. The success of 
sncli experiments Avonld definitely establish the fact, that the hormone 
elaborated by tbe corpus Intenm it.self wa.s the direct or indiroet etiolo”:ie 
agent involved in the artificial prolongation of gestation. 



Table II. The Duration op Pregnancy Following Intramuscular Injection op Corpus Luteum Extract 
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About this time, potent corpus luteum extracts became available and, 
most recently, crystalline progestin, progesterone, was introduced. The 
experiments with these potent preparations can be divided into two 
groups (see Table II and Fig. 4). In the first group, twelve pregnant 
rabbits were given daily intramuscular injections of two rabbit units of 
progestin in oil, beginning on the twenty-fifth daj" of the gestation and 
continuing until the termination of the pregnancy. These preparations 
were obtained from two different sources but both Avere accurately stand- 
ardized. Of this group, gestation was prolonged to the thirty-sixth day 
in two animals and the tliirty-fourth day in tAVO others. The remaining 
rabbits delivered betAveen the tliirticth and thirty-fourth day. In one 



Fig-. 4. — Graphic representation of Table II. 


animal in which the pregnancy lasted thirty -six days, all the fetuses Avere 
delivered dead. Fetuses delivered betAA'een the thirty-third and thirty- 
sixth days showed evidences of postmaturity by their unusual size and 
state of development. Their mothers experienced prolonged and difficult 
labors. 

The second group of animals received 5 mg. or 5 international units 
of crystalline progestin, progesterone, intramuscularly at daily intervals 
beginning on the twenty-eighth day of their gestations, and continued 
until the pregnancy was terminated either naturally or artificially. 
None of these animals Avent into labor at term but continued Avith their 
gestations until the hormone Avas discontinued, AA'hereupon they went 
into labor tAA^enty-four to forty-eight hours later. Sufficient experiments 
haA’^e not been carried out to determine Avhether the birth mechanism 
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can be permanently lield in abeyance by the continued injection of 
progesterone until the fetuses have been extensively or completely ab- 
sorbed. It is our impression, however, that this is possible. None of 
the rabbits went into premature labor during the administration of the 
hormone. It is likewise noteworthy that the fetuses succumbed about 
the thirty-sixth day and appeared in the same state of preservation fol- 
lowing their death, as previously described. Those that survived were 
large, obviously postmature. When the birth mechanism was finally 
initiated, tlie labor was unduly prolonged, sometimes lasting forty-eight 
to seventy-two hours, in contrast with the normal length of two to four 
hours. This may be due to the exce.ssive size of the offspring, but the 



Pig. 5. — Ovai' 3 ' (Rabbit 7A) removed on fortj'-second daj' of gestation, ten daj'S 
past term. Old corpus luteum showing marked involution, fibrosis and vacuolization 
of cells. (X75) 

effect of progestin in diminishing the irritability or contractile iiower of 
the uterine muscle may also be factors. 

Laparotomy performed on tlie thirty-sixth day or later revealed the 
uterus abnormally distended with living or dead fetuses. No hemorrhage 
or necrosis was evident in the uterine musculature. The ovaries were 
relatively smooth, pale, of normal size and showed no evidences of new 
follicle development or recent corpora lutea (Fig. 5). 

These latter experiments add another link to the chain of evidence 
which definitel}’' binds the corpus luteum to the role it pla 3 ’'s in the con- 
trol of the gestation. Tlie hormone of tlie corpus luteum alone, in 
sufficient quantities, can inhibit the onset of labor and prolong the gesta- 
tion. It is obvious from the foregoing experiments that a daily dose of 
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about 5 mg. of progesterone is nceessaiy to inhibit the birth mechanism. 
Less than this amount may be ineffective as can be seen from Table II. 
It is possible tliat the minimum amount necessary was exceeded. Corner 
found tliat in a pregnant rabbit spaj^ed at the eighteenth hour of the 
gestation, the use of corpus luteum extract will permit normal implanta- 
tion and carry the fetuses to full term, iiroviding the daily dose of the 
extract is at least five times that amount necessary to produce typical 
progestational changes. Tlie rapidity of the hormonal action can be seen 
in that its use was delayed to tlic twenty-eighth day of the gestation. 

DISCUSSION 

A number of observations have been made by investigators in this 
field which throw some light on the mechanism by which pregnancy 
in the rabbit is prolonged. Ee.ynolds and Knaus have noted the fact tliat 
corpus luteum extracts relax uterine muscle. Knaus found that in 
Autro preparations of rabbits ’ uteri, Avliich are normallj^ A’ery sensitKe to 
pituitrin, become refractory to the drug during the first half of preg- 
nancy and during pseudopregnancy. In the latter part of pregnancy, 
hoAvever, the inhibiting effect of the corpus luteum diminishes and the 
muscle fibers become more sensitive to pituitary extract, so that the 
response of the uterus to pituitary extract Avhen administered at term 
is immediate and poAverful, and results in the Amlcanic onset of labor. 
In animals AAdiere pregnancy is bemg prolonged because of a new 
artificial set of corpora lutea or by the dail}^ injections of progesterone, 
pituitary extract, even in large doses, has no effect in initiating labor. 
In experiments bj'^ Snyder and confirmed by us in rabbits under the 
influence of progesterone, pituitary extract in 1 c.c. doses given intrave- 
nously at term failed to cause uterine contractions. This inliibition of 
action of the drug persists until the corpus luteum elfect has Avorn off. 
These experimental observations suggest that the mechanism by Avhich 
gestation is prolonged resides in a diminished responsiA’-eness of the 
uterine musculature to the usual stimuli that initiate labor. When the 
threshold of receptiveness has been loAvered sufficiently bj* the remoAml 
of corpus luteum inhibition so that the uterine musculature is again 
responsive, labor sets in. 

The corpus luteum in the human being does not seem to exert as 
fundamental a role as in the rabbit. AsdeU found 34 cases recorded 
in the literature in which the corpus luteum was supposedly removed 
by castration during gestation betAA'een the first and seventh months, and 
all but four Avent to term Avithout interruption. ObAUOusly these cases 
do not represent the only occurrences of this kind, but thej^ do emphasize 
the fact that in the human species the conditions necessary for the suc- 
cessful termination of gestation are not whollj^ dependent on the corpus 
luteum. It is possible that once decidual dcA’clopment takes place so 
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that normal implantation can occur, the role of the corpus luteum in 
the human female is taken over bj'- some otlier tissue or organ like the 
l)laeenta. Thus, van Lankeren found that a considerable amount of 
progestin could be extracted from the liuman placenta at any time dur- 
ing pregnancy. More recently, Philipp demonstrated the presence of 
progestin in the urine of the newborn wliicli likewise may have been 
derived from the placenta. 

Our initial experiments on this problem concerned themselves with 
crude extract of human corpora lutea removed during various periods 
of gestation. Daily injections of these extracts failed to produce the 
typical progestational pliase in mature virgin rabbits. Daily implants 
of fresh corpora lutea likewise contained too little progestin to influence 
the experimental animals. In one ease, however, extracts prepared 
from two human corpora lutea removed in the first trimester produced 
a doubtful response. These experiments indicate that the human corpus 
luteum in the latter half of gestation is a poor source for progestin. 

The death of post-term fetuses, at approximate!}' the same period in 
the gestation, is another interesting observation. Why these fetuses 
die when they have reached a certain age is difficult to explain. 
Progesterone is not toxic to mother or fetus and can be administered 
throughout gestation without untoward effects. Where fetuses were 
aborted following the administration of pregnancy urine extract they 
were alive and normal. Neither the lack of sufficient progestin nor 
its oversupply influences the fate of the fetus other than its premature 
delivery in the former instance. It must be concluded that altered 
environmental conditions result in its postmature fate. 

In the human female, intrauterine death of the postmature fetus has 
often been noted and recorded. Kaern found that there was a definite 
relationship between postmaturity, excessive size of the fetus, and 
intrauterine death. Of 228 newborn infants weighing 4500 gm. or over, 
116 mothers had a calculated duration of pregnancy of 291 days or over. 
The fetal mortality in this entire group was 14.9 per cent. Nine of these 
children were dead and macerated at the onset of labor, an incidence 
of 4 per cent. This can be compared with a gross fetal mortality from 
all causes of 3.3 per cent in the same clinic. Does this result mean an 
insufficiency of the placenta because of retrogressive changes in its sub- 
stance, resulting in a gradually diminishing blood suj^ply to a fetus 
rapidly increasing in size? The underlying pathology may reside in 
the progressive changes in the placental site because of retrogressive 
vascular changes. It is not likely that the fetus is in itself responsible 
for its postmature intrauterine termination. It is undoubtedly the victim 
of uteroplacental changas, the result of an environment obviously not 
meant for continuing the intrauterine existence of the fetus much beyond 
its normal period. 
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CONCLUSIONS 

The corpus luteum hormone, progestin, is direetlj'^ responsible for the 
maintenance of the pregnancy in the rabbit and its normal termination. 
The prolongation of gestation can be accomplished in two ways : First, 
by the induction of ovulation at the twenty-fifth day of pregnancy with 
the use of pregnancy urine extract. These new corpora lutea reach their 
maximum development and functional activity at term, thereby in- 
hibiting the onset of labor and prolonging gestation until their influence 
has subsided, about fifteen days. Second, progesterone, crystalline 
progestin, can be substituted for new corpora lutea when given in 
sufficient amount by daily intramuscular injections, beginning as late 
as the tAventy-eighth day of the gestation. It Avill likeAvise inhibit the 
onset of normal labor at term and prolong pregnancy as long as the 
injections are maintained. Labor usuallj’^ sets in tAventy-four to forty- 
eight hours folloAving the cessation of the administration of progesterone. 
The uterus is not responsive to huge doses of iiituitary extract Avhen 
under the influence of progestin. It can thus be concluded that the 
maintenance of an adequate supply of corpus luteum hormone at term 
and bej’-ond it deflnitely inhibits the onset of tlie birth mechanism. 

When pregnancy is prolonged by ncAV corpora lutea or by proges- 
terone, large postmature fetuses are produced. If these are delivered 
before the thirty-sixth day of the gestation, they are alive and normal. 
Intrauterine death invariably occurs about this time, although the 
fetuses may be retained in the uterus as long as it is under corpus 
luteum influence. Tlie cause of the intrauterine death of the fetuses 
Avhen pregnancy is unduly prolonged is under investigation. These 
experimental findings have their analog^’’ to many pathologic conditions 
in the human female. 

AVe -wish to thank the Sobering' Corporation and the AA^’inthrop Chemical Company 
tor supplying some of the corpus luteum hormone used in these experiments. 
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PRIMARY DYSMENORRHEA— AN ENDOCIMNE PROBLEM* 

jAdos Kotz, M.D., F.A.C.S., and 
Elizabeth Parker' M.A., MD., Washington, D. C. 

(From the George Washington University School of Medicine, Department of 

Obstetrics and Gynecology) 

D YSMENORRIiEA offers one of tlie most difficult problems encoun- 
tered in the practice of gynecology. In reviewing the literature 
one is impressed by the wide divergence of opinion wliicli has existed 
in the past a.s to the incidence, the cause, and the treatment of dysmenor- 
rhea. With sueh.il multiplicity of luews on the subject, one naturally 
questions whether the underlying nature of the disturbance has been 
uncovered. Certainly the results of therapy have been far from con- 
stant and satisfactory. 

Recent advances in endocrinology liave suggested tliat some endocrine 
imbalance might be the cause of menstrual pain. Our study is an at- 
tempt to discover if there is a disturbance in tlie endocrine mechanism 
of menstruation in patients suffering from d.ysmenozT]iea whieli causes 
pain, and if so, its nature, cause, and possilile treatment. We have 
approached the problem from two angles, namely, that of tlie laboratory 
and that of the clinic. 

The laboratory approach consisted of assays of tlie blood and urine 
of patients suffering from dysmenorrhea for tlie estrogenic and gonado- 
tropic substances. Tlie Erank-Goldberger technic^ was used in assaying 
the blood and urine for the estrogenic substance, the Aschheim-Zondek 
concentration technic for the gonadotropic substance in the urine and 
the Fluhman technic for the determination of the gonadotropic element 
in the blood. The 100 eases so studied fall into three groups: 

Group I; This included fifteen unmarried women, ages sixteen to 
twenty-six, who complained of dysmenorrhea but who were otherwise 
normal. Blood studies were made once a week for one complete men- 
strual cj’^cle and again the following month within five daj’^s of men- 
struation, for the purpose of titration. The results obtained are shown 
in the graphs shown in Fig. 1. Of the estrogenic substance only one 
patient had a level lower than noi’mal. In twelve cases there was a 
demonstrable amount of the substance throughout the cycle, and ris- 
ing to a peak just prior to the onset of menstruation at which time a 
mouse unit was found in 30, 20, and even in 10 c.c. of blood. In none 
of the eases was -a positive Fluhman test obtained. In this group of 

‘Read at a meeting: of the Washingrton Gynecolog-ical Society, December 4 , 1936. 
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cases of dj’^smeiioniiea the findings were a higher than normal level of 
blood estrogenic substance and a normal or subnormal amount of the 
gonadotropic substance. 

Group II: To determine whether or not the high blood level of the 
estrogenic substance found in Group I was due to excessive production 
or faulty elimination, a second group of 15 cases was studied in 'which 
the blood was assayed, as in Group I and at the same time the urine 
was titrated for the amount of estrogenic and gonadotropic substances 
excreted during one monthly cycle. The results are summarized in Pig. 
2. Here again is found a high blood level of the estrogenic substance. 
The general character of tlie excretion curve follows that of normal, 
but there is an excessive amount of the e.strogenic substance throughout 







Fig:. 1. 


the cycle, the total amount being from two to four times that of normal. 
For the gonadotropic substance in the blood none of the patients gave 
a positive Fluhman test. Eight patients had a positive reaction in the 
urine, all occurring at about midperiod, a finding which is normal. Seven 
patients gave negative reactions throughout the cycle in the urine. 

From these findings it seems safe to conclude that a high blood level 
of estrogenic substance is present in a large percentage of eases of func- 
tional dysmenorrhea, and that this is not due to faulty elimination by 
the kidneys, since tlie urine level is also higher than normal. Also, the 
gonadotropic factor in the blood and urine is either normal or less than 
normal in amount. 

Group III : This comprises seventy unselected eases of dysmenorrhea 
in which no organic pathology was demonstrable, in which single blood 
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Figr. 2. 
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studies were made within five days of the onset of the menstrual flow. 
Of these 42 gave strong positive reactions, 24 gave normal positive 
reactions, and 4 weak positive reaction. These results seem to corrob- 
orate the findings of Groups I and II. 

As to the cause of this excessive production of the estrogenic substance, 
we are unable at tlie present time to ascertain, since we are unable to 
make clinical tests for the progestin content of the blood and urine or 
blood assays for gonadotropic substance present in amounts less than 
normal. It seems probable since theelin and progestin liave in many 
instances antagonistic actions, that this excess of theelin would be ac- 
companied by a deficiency of progestin whieli is a type of ovarian fail- 
ure. That this failure is not primary in the ovary is shown by the fact 
that the Fluhman test was in no eases positive. Hence, we are dealing 
with ovarian failure wliich is seeondar 5 ’- in nature, and probably due to 
insufficient stimulation bj’’ the anterior pituitary gland. 

We recognize that tliis excess of estrogenic substance in the blood and 
urine is not a unique finding: that it also occurs in certain types of 
amenorrhea, in functional bleeding, and in greatest quantities in preg- 
nancy. We believe that it is not so much tlie actual amount of theelin 
present in any of these conditions as it is the theelin-progestin ratio 
which determines the clinical manifestations of the glandular disorder. 
The maintenance of the normal ratio is in turn dependent on the proper 
function of the pituitary gland. 

Novak and EejTiolds,^ by a very ingenious method, have demonstrated that, in 
the rabbit, regular rhythmic contractions of the uterus occur, wliich disappear after 
castration and are restored by the administration of theelin. Also, that these con- 
tractions, excited by the administration of theelin, are depressed very markedly 
by the administration of progestin or prolan. 

The pain of menstruation is usually of a sliarp cramping nature, 
which may very well be due to excessive uterine contractions. For 
proof that strong uterine contractions cause pain, it is only necessary 
to mention the pain which is incident to labor almost without exception. 

It is upon these findings that we base our concept of dysmenorrhea, 
namely, that it is due to a type of ovarian failure, secondary to anterior 
pituitary hjqiofunction usually, in which there is an excess of theelin 
and a deficiency of progestin, which disturbed ratio causes excessive 
uterine contractions which are painful. Upon this concept a routine of 
treatment was outlined and applied. 

In selecting cases of functional dysmenorrhea for study the following 
classification was used: 

I. Dysmenorrhea caused by Organic Pathology 

1. Pathology of the genital organs 

2. Constitutional abnormalities 

3. Combined local and constitutional abnormalities 
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II. Dysmenorriiea caused by Functional Pathologj" 

1. Nonendocrine causes 

a. Pelvic congestion 

b. Allergy 

c. Neurosis 

2. Endocrine causes 

a. Ovarian dysfunction, primary 

b. Ovarian dysfunction, secondary 

(1) Hypopituitary function 

(2) Hypothj’roid function 

A correct classification is essential.. It is the first and most important 
step in treatment, for, unless it is done properly, results of therapy ytH 
be only what could be expected from any "hit-or-miss” method. First, 
organic causes must be ruled out. This is not always easy, for often 
pelvic pathology is present whieh cannot be deteeted by pelvic examina- 
tion. After the case is established as functional in origin, the type must 
be differentiated. We have recognized four types; of the nonendoerine 
causes, pelvic congestion is probably the most important. Neurosis, 
though considered in the past as the basis of many cases of dysmenorrhea, 
probably accounts for few, if any, eases. However, the mental and 
emotional status of the patient is very important. Allergy may account 
for an occasional case. 

Finally, on establishing the ease as endocrine in origin, two more ques- 
tions must be answered : What gland or glands are involved and to what 
degree? and, are contributory causes such as pelvic congestion, anemia, 
poor general physical condition, or emotional instability present ? When 
these steps have been carefully taken, then and only then can endo- 
crine therapy be applied Avitli any hope of success. Our routine of 
study for purposes of diagnosis and classification of cases consisted of 
the following procedures : 

1. Complete history and physical examination 

2. Vaginal or, in the virgin, rectal examination 

.3. Urinalysis 

4. Hemogram 

5. Basal metabolism rate 

6. Hormone study 

7. Blood chemistry, in selected cases 

8. X-ray of the sella turcica, in selected cases. 

By such a study, sixty cases were selected as suitable for endocrine 
therapy. The methods used and the results obtained are summarized in 
Table I. These cases have been observed for periods ranging from 
six months to three years, the majority having been treated more than 
one year ago. Of the 60 cases 53, or 88 per cent, were relieved, 6, or 
10 per cent, were improved and 1, or 2 per cent, received no benefit 
from the treatment. 
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Based on the concept that dysmenorrliea may be due to an imbalance 
between theelin and progestin production, tlierapy should be directed 
toward a reestablishment of the normal ratio of these hormones. Theo- 
retically, this could be accomplished eitlier by suppljung the deficient 
hormone or by stimulating tlie glands to secrete normally. Organo- 
therapy constitutes tlie first method, and we believe that x-ray accom- 
plishes tlie second. 


Table I. Results of TuEATitENT of vSixtv Cases of Functional Dyssif^-’Orrhea 



totai. 

NUMBER 

RESULTS 

CASES ALSO GIVEN THYROID 


OP 

CASES 



FAILURE : 

1 

TOTAL 

RE- 

LIEVED 

IM- 

PROVED 

FAILURE 

Antuitrin-S 

13 

12 

0 I 

1 

5 

4 

0 . 

1 

Proluton 

14 

12 

2 1 

0 

2 

1 

1 

0 

X-ray to 

5 

44 

1 1 

0 

3 

2 

1 

0 

pituitary 

X-ray and 

21 

20 


0 

12 

12 

0 

0 

antuitrin-S 









X-ray and 
pituitary 

7 

5 

MM 

0 

4 

4 

0 

0 

Total 

60 

53 

() 

1 

26 

23 

2 

1 

Per cent 


SS 

10 

2 

44 

38 

4 

2 


In the use of organotherapy in the treatment of dysmenorrhea sev- 
eral products are to be considered, namely, the anterior pituitary-like 
liormone of pregnancy urine, the luteal hormone, thyroid, and theelin. 
The anterior pituitary-like hormone marketed under the names of 
antuitrin-S (Parke, Davis Co.) follutein (Squibbs), anterior pituitary 
luteum (Harrison, McKenna, Ayerst) is of questionable value, since 
it is doubtful whether this substance actually stimulates the human 
ovary to corpus luteum formation. Theoretically, the anterior pituitary 
luteinizing hormone has a restorative effect as far as the ovarj'- is con- 
cerned, stimulating it to produce its own hormone, but it is substitu- 
tional as far as the pituitaiy is concerned. Hence, if the fault lies in the 
pituitary, this substance would be effective only as long as administered. 
In some eases, hoAvever, it seems that after the readjustment is made, the 
glands are able to maintain their balance and the disturbance does not 
recur. We used antuitrin-S with some success in the earlier part of our 
study before the luteal hormone became available commercially. Wither- 
spoon^ and Brown** ]iave reported on relief of dysmenorrhea by the 
use of the urinary gonadotropic substance. 

The luteal hormone is marketed as proluton (Schering, in strengths 
of 1, 5 international units) and as progestin (Upjohn). We 

have recently been using proluton, but purely as a temporary measure, 
since it is substitutional in its effects and cannot be expected to effect 
a permanent cure. It is given beginning two weeks preceding the ex- 
pected period in doses of 1 e.e. containing one international unit, every 
other day up to the onset of the period. In severe cases the 5 interna- 
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tional unit strength is used and is continued throughout the period. 
This schedule is repeated for three months. The patient is told not to 
expect any results until the third period after the treatment is started. 

Thyroid, when indicated, is a helpful agent. Theelin is definitely not 
indicated in the treatment of dysmenorrhea, except perhaps in the pres- 
ence of an infantile uterus and even here the deficiency is better cor- 
rected by the stimulation of the pituitary gland. While we used theelin 
in some of our earlier eases, the amount then available was so small 
that we feel that it was quite ineffectual. IsraeP found that gonado- 
tropic and estrogenic substances were both ineffectual when used as the 
only means of treatment of dysmenorrhea. 

The use of the x-ray to the pituitary gland‘s in functional disorders 
of the female was introduced bj’- Hofbauer before the German Gyne- 
cological Congress in 1922. 

Eubin^ in 1924 used x-ray therapy to the ovaries and later to the pituitary 
gland in cases of functional sterility. Fords and Dripp of the Mayo Clinic found 
irradiation helpful in relieving symptoms associated with the menopause and re- 
ported relief in 18 patients out of 29 cases of dysmenorrhea so treated. Newell and 
Pettits reported relief of 72 to 82 per cent of cases of dysmenorrhea treated by 
pituitary irradiation. 

The medical profession, as a whole, has been slow in accepting irra- 
diation of the pituitary gland for functional disorders of the female. 
It is still being regarded as a destructive agent. Given in fractional 
doses in those eases in which it is indicated, it is, in our opinion, far more 
beneficial in the correction of functional disorders of the female than 
any endocrine preparation now available. The technic for x-ray therapj' 
as described by Christie^® is as follows : 

“20 milliamperes, 200 K. V. P., 5 minutes, 00 inches distance, % mm. copper 
and 1 mm. aluminum filter (170 ‘r.’ units) to right and left sides of the pituitary 
gland every three weeks for four treatments. At the end of this, patients may 
return in two months and another series may be given if necessary. ’ ’ 

To summarize the treatment which we have employed in cases of 
dysmenorrhea, the following measures are used: (1) Instructions in 
general hygienic measures, (2) tonic when necessarj'-, (3) thyroid when 
indicated, (4) proluton as outlined above, and (5) x-ray to the pituitary 
gland. 

CASE REPORTS 

Case !■. — Mrs. M. F., aged twenty-seven. This patient was first seen May 7, 
1935, complaining of severe dysmenorrhea which started after her marriage four 
years previously. Her past history was essentially negative. Menstruation started 
at the age of fifteen years, each period lasting four daj's, normal in amount, and 
occurred every twenty-six days. Pain, of abdominal cramping nature, started two 
days before the onset of the flow and was accompanied by considerable breast 
tension and at times marked skin eruptions and headache. It was necessary for her 
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to remain in bed. She had never been pregnant. Physical and pelvic examinations 
were negative. Basal metabolic rate was minus 8; urinalysis, negative; Hb. 78 
per cent, E.B.C. 3,250,000, and W.B.C. 8,100. 

Treatment consisted of x-ray to the pituitary gland June 20, July 11, and Sept. 
16, 1935; thyroid gr. % t. i. d.; proluton as outlined above, for three months; iron 
ammonium citrate. Tlie patient has been greatly relieved for the past twelve months. 
She no longer needs to stay in bed at her periods but occasionally takes a pyramidon 
tablet. 

Case 2. — Mrs. D. H., aged twenty-four, was first seen June 1, 1934, complaining 
of dysmenorrhea and irregular menstruation. Her past history was essentially 
negative. Menstruation began at the age of twelve years, each period lasting seven 
days and recurring everj' thirty-two daj's. She had had no pregnancies. The pain 
occurred about two daj’s before onset of the flow, at times being so severe that she 
had to go to bed. It was accompanied by severe headaches and acne. Examination 
revealed her to be of the infantile t 3 -pe, being six feet three inches tall and weighing 
only 107 pounds. Breasts were small, hips narrow, uterus infantile. Basal 
metabolism rate was minus 21; urinalj'sis, negative; Hb. 74 per cent, E.B.C. 
3,700,000, and W.B.C. 8,400. 

Treatment consisted of; thyroid, gr. 1 t. i. d.; antuitrin-S given for one month 
and proluton the following two months; x-ray to the pituitary gland June 11, July 2, 
and July 23, 1934. Since completion of the treatment, this patient has had regular 
periods with no pain. 

Case 3. — ^Miss H. D., aged thirty-two j'ears, was first seen Aug. 28, 1935, complain- 
ing of severe dj’smenorrhea, backache, and headache. Aside from an automobile 
accident in 1931, her past history was essentially negative. Menstruation began at 
the age of fifteen years, each period lasting ten daj-s and recurring every twenty- 
eight days. In the past few years the flow had lasted only eight days and had 
been less profuse than at the onset. The flow was preceded by about two days of 
nausea and vomiting, breast tension, headache, and acne on the face. Pain occurred 
on the first day of the flow. Examination revealed the patient to be infantile 
in type with small breasts, flat hips, and infantile uterus. The basal metabolic rate 
was plus 2; urinalysis, negative; hormone test, strongly positive blood estrin and 
negative pituitary; Hb. 80 per cent, R.B.C, 4,020,000, and W.B.C. 7,800. 

Treatment consisted of x-ray to the pituitary gland on the following dates: 
Aug. 23, Sept. 23, and Oct. 15, 1935. Proluton in one-fifth rat units every other 
day in the two weeks preceding menstruation for a period of three months. The 
patient is greatly improved. She has had no nausea and headaches since the treat- 
ment and the pain is very mild. 

Case 4. — Miss C. G., aged thirteen, was first seen July, 1934, complaining of 
severe dysmenorrhea. Her past history was essentially negative. Menstruation 
started at the age of twelve years, each period lasting four days and recurring every 
twenty-eight days. Pain was present during the first part of the period making it 
necessary for her to remain in bed for at least one da 3 ^ General examination 
was negative; a pelvic examination was not made. Basal metabolic rate was minus 
4; urinalysis, negative; Hb. 70 per cent, R.B.C. 3,600,000, and W.B.C. 12,050; 
blood hormone tests, strongly positive estrin and negative pituitary. 

Treatment consisted of: Thyroid gr. % t. i. d.; antuitrin-S for one month 
and proluton 1 rat unit for two months as outlined above. This patient is greatly 
improved. It is no longer necessary for her to spend anj’^ time in bed. 

Case 5. — ^Miss R. P., aged thirteen and one-half j-ears, was first seen June 12, 
1936, complaining of severe dysmenorrhea and acne. Her previous history was 
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essentially negative. Menstruation began at the age of eleven years, each period 
lasting four days and recurring every twenty-eight days. Since the onset, pain 
had been so severe that she was obliged to spend at least one day in bed. Physical 
examination was negative. Basal metabolic rate was minus 29; blood hormone 
test, normal estrin and negative pituitary; urinalysis, negative; Hb. 80 per cent 
E.B.C. 4,200,000, and W.B.C. 7,500. 

Treatment consisted of: Thyroid gr. t. i. d. for three months. Since that 
time, this patient lias had no menstrual discomfort and the acne is clearing up. 

Case 6 . — Miss M. C., aged twenty-six years, was first seen July, 1934, complaining 
of severe dysmenorrliea. Her past history was essentially negative. Menstruation 
began at the age of thirteen year.s, each period lasting seven days and recurring 
every twenty-eight days. Pain was present throughout the period, clots occurred 
at times and nausea was also present. Pliysical examination was negative, except 
for pelvic congestion. Laboratory findings were also negative. The patient was 
given Elliott heat treatments to the pelvis over a period of two months. Since 
then she has felt fine, her periods have been normal without pain or nausea. 
Endocrine therapy in this case would have been useless. 
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Unilateral absence of the uterine adnexa is rare. It occurs occasionally in 
lower forms of animal life, as, e.g., in the Scolecidae and the Turbellaria. In 
these worms only the left tube is developed and the right remains as a closed sac. 
In many sharks, the right tube is atrophied or at least smaller than the left. In 
certain bony fishes and in many reptiles and especially in birds there is failure 
of development of the right tube as a rule. In the monotremes this is generally 
the rule; vultures have both tubes. The cause is not far to seek. In the domestic 
hen of normal fertility, if there should be maturation of 280 fully developed eggs 
per year, the pelvis would bo constantly occupied by eggs. In the lower mammals 
and some birds a large egg is produced which is covered by a hard or calcareous 
.shell and surrounded by the tube but in higher mammals the egg is microscopic. 
In the elephant, e.g., the egg is exactly the .same size as in the mouse, both being 
microscopic. The failure of development of the right tube in higher mammals and 
in the human being is a throwback to lower animal life. 


W. B. Serbin. 


THE STATUS OP PSYCHOTHERAPY IN 
GYNECOLOGIC PRACTICE 


Max D. jMayer, M.D., New York, N. Y. 

(Fro7n the Gynecological Service of the Mornit Sinai Hospital) 

E very mecUeal iDi’oblem includes a psychologic component, but in 
certain conditions this plays a. larger role tlian in others. The 
psychologic aspects of gastroenterolog.y, cardiology, and urology are 
of particular interest. G3meeology is most intimate in its relation to 
psj^chotherapj* for manj’" reasons. A great proportion of unconscious 
conflicts deals witli sex problems as a result of personal and social 
restrictions ; thus it is not surprising that the genital zone is so often 
the center of attention and the target of projection. Any existing 
genital abnormalitj", d^'sfunetion, or pathologic process is readilj^ over- 
evaluated. 

Anthropologj^ points out tlie predominating importance of the sexual 
function in the histoiy of woman. At some of the sexuallj^ critical 
periods in a woman's life we meet with phenomena in which the veri- 
fication of femininity is associated with bleeding and, often, pain; 
the onset of menstruation, menstruation itself, defloration, cliildbirth. 
The initial realization of sex difference and inferiority attitudes re- 
sulting from special circumstances at the time of such realization, 
have also been emphasized as traumatic. All these factors predispose 
to a vulnerability in respect to anxiety, the central theme of the neu- 
roses. The cj’clieal functions are dei^endent upon glandular control 
which in turn is sensitive to sj^mpathetic nervous changes, adding to 
the vulnerability. 

It is for these reasons in part, that a large proportion of the patients 
appljdng to gynecologists have complaints in which the quantitative 
distribution of psj’chic factors makes us focus our attention in their 
direction. The gynecologist and obstetrician is I’eadilj’- chosen as the 
father confessor. An initial modesty barrier has been broken down. 
Transference is easity made. The g.ynecologist seems to be the logical 
pei’son to consult in the matters of premarital counsel, marital malad- 
justment, frigidity, contraceptive imoblems, and sterility, in associa- 
tion with which there are so manj’- conflicts. 

Compai’ed to other specialists gjuiecologists were not slow to recog- 
nize these facts. Some were pioneers in the total personality ap- 
proach. A certain reluctance among the rank and file maj’" perhaps 
be accounted for bj’’ the unconseioiis detei'minants of vocational choice. 
Additional lag can be attributed to the exigencies of time, the objec- 
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tion to the possible intrusion of the erotic motif into the consulting 
room, and the undoubted tediousness of the tlierapy as compared to 
surgei’y. 

Soon, enormous clinic material Avas accumulated, establishing the 
cogency of acute factors such as for instance, fright, influencing 
physiologic processes; and of chronic influences, fears, hopes, AACshes, 
suggestions and autosuggestions, leading not only to symptoms but 
to organic changes as Avell. These changes invoh’^e circulatory re- 
distribution, changes in muscle tonus and in glandular secretion. 

In gynecology Ave deal Avith these principally in the manifestations 
of pain, bleeding, and discharge. 

Psychotherapy is useful in gynecology in a general sense in all pa- 
tients, connoting an attitude about the role of the illness in the life 
of the patient and hoAv the physician fits into the picture, and in a 
specific sense in selected cases. It has forced an increased emphasis 
on the search for all organic components and for reexaminations to 
exclude and eAmluate them, the search for positive evidence of psychic 
factors in the pei’sonality, hei-edity, constitution, and biography, and 
the tertium quid, the linking of such factors to the specific manifesta- 
tions in a dynamic fashion. Into this framcAvork of psychotherapy, 
psychoanalysis fits in a threefold manner: As an appreciative basis, 
as an anamnestic technic, and as a therapeutic technic both in its 
orthodox form and in the application of its dynamics in nonanalytic 
therapy. 

The symptoms and syndromes to be discussed beloAV are not con- 
ceiA’^ed of as psychic entities ; as they are presented to the gyneeologist 
they serve only as conA'-enient points of departure. In reality the only 
entity is the Avhole patient, since any of these symptoms may be part 
of a general psyehoneurotic or psychotic disturbance. (For instance, 
the cessation of menstruation in manic-depressive psychosis.) If this 
material Avere being presented to psychiatrists, the emphasis Avould 
be upon ps^'^chiatric classification. 

Some examples of leading symptoms in gynecology Avhich may be 
more or less influenced by or influence psychic processes are : 

Amenorrhea. — 1. A girl of twenty-one complained of amenorrliea. Her period 
was two weeks late; she had always been regular. She was to be married in two 
weeks. There had been one premarital exposure one month before, with adequate 
contraceptive precautions. Examination showed no evidence of gravidity, the Aseh- 
heim-Zondek test was negative. She was reassured and the period came on the next 
day. 

2. A woman of thirty years has been amenorrheic for nine years since an attempt 
at rape by her fiancd, with whom she quarreled and from w'hom she separated. This 
was followed by a depression which lasted for months, which is repeated every year 
at the anniversary of the incident nine years ago. Hormone studies are completely 
negative. Investigation showed a cyclothj-mia and the above superimposed con- 
version symptom. 
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3. A woman of thirty-five complained of amenorrliea of six months’ duration, with 
distention of the abdomen, nausea, and vomiting. This was diagnosed elsewliere as 
pregnancy and finally, as a tumor, for which she was operated upon at a hospital. At 
the time of operation the uterus was small and nothing was found to correspond to 
the supposed tumor. This case of pseudocyesis in a hysterical individual is a gross 
example, minor forms of which are quite common. In women who have conflicts 
about childbearing and who arc sterile, we frequently see the triad of symptoms of 
distention, pain under the left breast, and a feeling as if something were moving 
around in the abdomen. We have seen the complete picture of a false pregnancy 
coming on postpartum as the first external evidence of a beginning severe manic- 
depressive psychosis which soon required institutional treatment. 

It is clear that amenorrhea may be a symptom of a variety of mental 
conditions ranging from an acute and temporaiy fear through various 
degrees of hysteria to the severest psychosis. 

Menometrorrhagia . — There is ample evidence that iiTegularity in the 
amount and time of the bleeding may result from mental causes. But 
here we are treading on dangerous gi'ound. The exclusion feature of 
the diagnosis is difficult, and it is quite dangerous to neglect early 
recourse to diagnostic curettage. 

The onset of menstruation as well as its cessation is often associated 
with psychic distui’bances. The reaction to the first menstruation will 
depend upon the entire developmental experience of the girl plus the 
specific preparation for the event. It is in the prophylactic sphere 
that the teachings of psychoanalysis infiltrating thi'ough all of so- 
ciety, pedagogy, and more immediately, the attitude of the parents, 
can accomplish most. Superstitions can exert marked and lasting in- 
fluences. (For instance, the barbaric custom of a sudden slap by the 
mother at the girl’s announcement of the initial bleeding.) We are 
all aware of the pernicious effect of overcoddling and the invalidism 
attitude. 

At the menopause there is a considerable concomitant variation be- 
tween the severity of the subjective complaints and the degree of mal- 
adjustment as discovered by careful investigation. This does not say 
that the symptoms are invariably psychogenic. The results of psycho- 
therapy, however, when compared in large series of eases are as good as 
the other forms of therapy. A warning is in order to proceed slowly 
and cautiously in the psychauamnesis in these women because of depres- 
sions, melancholia, etc. In this group with somewhat limited resources 
for reequilibration, we must be careful not to disturb relatively hai’m- 
less, sometimes very useful symptoms, since we may break down a 
defense mechanism and have nothing to offer in its stead. Some of 
the facts found in disturbances at this period are : the fear of growing- 
old and djdng, which is mobilized by the cessation of bleeding; the 
fear of losing attractiveness, losing the partner, disturbing his potency, 
and loss of libido ; the realization of the impossibility of further child- 
bearing, and the unrealistic, unconscious wish to have more children. 
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converted into hysterical symiitoms, often involving the gastroin- 
testinal tract; ideas of jealousy (paranoid) in which the jealous de- 
lusions may be projections of unconscious wishes for infidelity; ac- 
centuation of certain attitudes toward tlie grown children, largely in 
the service of the wish to keep them young, attached, and interfering 
with their marriage or leaving the home. 

In the surgically or radiotherapeutieally induced menopause, much 
can be done h.y proph.ylactie psychotherapy. The effect upon the 
libido varies considerably and is dependent on individual factors. 

Pelvic Pain . — Among the clinical pictures frequentlj’' met with in the 
group under discussion, we include d3^smenorrhea, d,yspareuuia, ova- 
rian neuralgia, some cases of mittelsehmerz, and certain paresthesias, 
of which the most troublesome one is pruritus vulvae. One may also 
include the right-sided pain often found in young single adolescents, 
so often associated witli a masturbation conflict and so often operated 
upon for chronic appendicitis. 

Dysmenorrhea continues to be a baffling symptom; eA’^en when we 
exclude the women with pelvic tumors, displacements, endometi’iosis 
and detectable hormonal disturbances, a great number of sufferers 
are left. In some of these psychogenic factors are contributory or 
determining. Before subjecting the severest cases to such operations 
as sympathectomy, expert psychotheraiyy is certainly indicated. This 
is true not only for menstrual cramps, but includes premenstrual 
vomiting, premenstrual tension or depression. It must be remembered 
that dread of the ever recurring di.stre.ss may in itself lead to an anxiety 
state, which adds to the therapeutic difficulties. The generalizations 
that haA’-e been frequentlj^ made in regard to masculine protest and 
penis envj^ are by no means universall}’- applicable. The results of 
prolonged mental treatment are, however, A^ery encouraging and often 
saA’-e the patient from operation or drug addiction. Suggestive treat- 
ments are almost immriably only of temiiorary A’^alue. This is true of 
the intranasal treatment as Avell. 


The majority of eases of dj^spareunia coming to the gynecologist 
ai’e primarilj' psychogenic, although all cases haA’^e some psj’^chologic 
factors. The more these faetoi’s are taken into account, the more 
efficacious the treatment. One must intervieAv the husband as Avell, 
as, obA'iously, he may be the one Avho requires attention. 

For practical purposes the treatment of psychogenic d.yspai’eunia 
may be divided into ; 

A. Iniiial dyspareunia- of Avliich there are the mild, the severe, and 
the extremely severe forms. 

1. In the mild type, there is a someAAdiat excessive reaction to an 
unfaA'orable situation, as for instance, an inept, inexperienced bus- 
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banclj an unusuall}’- thick hymen, a timid individnal; the patient is 
cooperative and has insight. In these cases the treatment can be 
rapid and one can vei’.y well combine local treatment Avith ps3'cho- 
therapjL This method embodies the djniamics of the psj’^chothera- 
peutie cure AAdthout anj' attempt to gwe the patient conscious insight. 
In this respect it is similar to manj' forms commonlj'' used in medical 
treatment, but differs in that the phj'^sieian is more aAvare of the 
mechanism. 

At the first visit the patient is interAueAved (mostly listened to) and 
preferabh^ not examined. When an examination is eA^entualty made, 
it is but an inspection. There should be no pain. The doctor gets 
the Avoman’s confidence. 

An endoseoiie is inserted through AA^hich a Aviek of medicated gauze 
is passed and left in. At subsequent Ausits A^eiy gradual mechanical 
dilatation combined Avith the local applications finally permits the 
easj’- introduction of the smallest Amginal siieeulum. This is replaced 
bj’’ a series of graduated test tubes up to 1^/4 inches in diameter. Then 
the patient is shoAvn hoAv to introduce this test tube herself, Avhich she 
does Avith ease. Then she is given tlie test tube and instructed to 
introduce it herself at home for seA’^eral da^^’s. The husband is intei’- 
AueAved and instructed, and all treatment tentativel.A’’ discontinued 
before the couple make aiy attempt at coitus. 

The uiiderl 5 dng principle is the establishment of confidence and 
the transference through AAfiiich the fear, resentment, and anxiet.y are 
partially’’ overcome. This permits the alleAuation of the local condi- 
tion b}’" mechanical means AAdiieh is i^resentl}^ replaced bj’’ an instru- 
ment AAuth phallic significance. The patient is encouraged to be eo- 
operatiA’’e in its introduction. The treatment is then terminated and 
the patient returns to her coital fmiction AAdth an altered point of 
AueAv. I do not think one need fear the danger of instituting auto- 
erotism principallj' because these women are not Amginally erotized. 

2. In scA^erer cases Ave see an inadequate response to a not unusual 
situation. There is no disproiiortion and there are other manifesta- 
tions of a neurotic make-up; cooperation is not complete and insight 
is often lacking. In these eases the approach should be purelj'- psj^cho- 
therapeutie up to the point AAfiiei’e the patient is herself desirous of 
haAang local treatment started. 

3. In the extreme^ seA’-ere forms, as for instance in the cases of 
persistent Anrgins for manj^ years, we must be extremely cautious. 
Thej^ are frequentlj^ ps.ychopathie personalities. Inteifferenee here is 
not Avithout considerable danger of a complete breakdoAAui and even 
suicide. 

B. Acquired Dyspareimia. — In the fir.st group resulting from fear of 
pregnaucj^ one maj^ combine a brief psj'^eliotherap.A^ AAnth adequate eon- 
traceptiA'e adAUce. In the group in which the dj'spareunia is a result 
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of a negative reaction against the iiusband, local treatment is of no 
avail. Brief psych otlierapj’’ of the suggestive type is almost always 
doomed, to failure. Prolonged psychotherapy olfers only a reasonably 
fair prognosis as far as the dyspareunia is concerned. The prognosis 
is poor in respect to the frigidity. 

^ 

Training in p.s 3 mhoanal.ysis has a triple usefulness in the treatment 
of these cases.- (1) It olfers the road to the possible understanding of 
the complex mechanisms through -which these conditions arise. (2) 
It olfers a technic for intelligent listening in the eliciting of an ade- 
quate histoiy. (3) In veiy carefull 3 ’^ selected cases, it olfers a radical 
therapy which attempts to combine the removal of s.ymptoms with an 
adjustment or readjustment of an unhappj’^ individual. 

Pruritus Yulvae: Some eases of pruritus vulvae which defy all other 
means of treatment respond to intense psjmhotherapjL The approach 
to these, however, requires as a preliminaiy an interruption of the 
vicious circle that scratching produces more pruritus; a temporary 
alleviation is the entering wedge. Unconscious masturbation in a 
sexually frustrated indi-vidual is, of course, the most common mecha- 
nism; j’-et saying so, bluntlj’-, is of no use and often has unfortunate 
results. 

Leucorrhea: In addition to the cases of leucorrhea due to local and 
general causes, we find some in which no cause can be found, and there 
is a persistent thin, mucoid, occasional^ even mucopurulent discharge, 
varying with mental conflicts, influenced bj'- mood changes and eradi- 
eable by an attention to the total person. Ungratified instinctual urges, 
constant daj’^dreaming and turgescence, masturbation conflicts, prema- 
ture ejaculation on the part of the husband, are some of the things 
frequently found in these patients. But it is not onlj'- in the so-called 
“fluor albus’^ that Ave find psychodiagnosis and therap.y necessar.AL 
Even in the most specific infections it may sometimes be essential to 
inAmstigate and treat the mental contributoiy factors, the perpetuat- 
ing faultj'^ sex practices and the seeondaiy gains from the illness. For 
instance, in a series of 100 cases of Trichomonas vaginalis A'aginitis, the 
OA’-erAvhelming majority of the sexually active Avomen had inadequate 
gratification. 

One of the mo.st impoi’tant groups AA'hich includes a variety of links 
between gjmecology and psj’-chotherapy is that of marital maladju.st- 
ment. This subject has been of major interest in recent jmars. Manj' 
patients come to the gynecologist Avith overt maladaptations to marriage 
or with sj’-mptoms Avhich are more or less readilj'^ reduced to that 
issue. The gynecologist can accomplish a great deal in certain of 
these situations, in direct proportion to the extent of his training in 
psychologjL Ineidentallj^, much can be done prophylacticallj^ by pre- 
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marital instruction. Books, no matter how well written, do not begin 
to compete in value with personal management of these cases. 

^ $ 

In the field of contraception, psychotherapy is of obvious impor- 
tance. We can touch upon but a few of the many issues that arise. 
The widespread j)ractice of coitus interruptus is no doubt compatible 
with mental and phj’-sical health in many men and their mates, 
somewhat dependent upon the degree of control in the case of the 
man, and the rapidity of orgasm in the woman. On the other hand, 
it is often assoeiated with distui’bances in the form of neurasthenia 
or psyehoneurosis. AWien long-continued, especially when associated 
Avith premature ejaculation, the chronic pelvic turgesceiice in the 
woman without deturgeseenee may result in subjective fullness, pain, 
dragging sensations, paresthesias, and ma}’- aetuallj’- lead to the ob- 
jectiA^'e signs of thickening, shortening, and tenderness of the uterine 
ligaments. Manj’^ of these Avomen can be considerably helped by a 
change in their contraeeptiA^e technic combined Avith instruction, en- 
couragement and psychotherapy of their pai’tners. Proper contracep- 
tion is an important factor in many cases coming to tlie psycho- 
therapist. We must, hoAvever, not overlook the fact that the anxiety 
associated with the fear of pregnanej^ is not ahvays relieved bj^ realistic 
means and may require extensh^e further im^estigation and treatment. 

The sterility clinic offers an enAuable opportunity to stud}’- a large 
A'ariety of neurotic conditions. In addition to the overt self-evident 
reasons for concern about sterility, Ave encounter exaggerations of 
affect AAdiich emanate from ego injuries, from the necessity and im- 
possibility of proAung self-doubted femininity or establishing mother 
identification. Failure to cure sterility, or, in lieu thereof, to adjust 
by means of adoption or substituth’^e gratifications, ma}’- result in tragic 
consequences. Many of our cases of eancerophobia are recruited here, 
for reasons eA’-ery psychiatrist Avill gather. The function of the gyne- 
cologist, then, does not end Avhen he is confronted Avith a hopeless 
prognosis. 

Frigidity, from the gynecologic standpoint, can be diA'ided into the 
primary and the acquired types. The prognosis is far better in the 
latter group. The situation is complicated by the fact that we are 
dealing AAoth tAAm protagonists, often Avith tAvo neuroses that do not 
doA'etail. The principle in therapy is a judicious retracing of the 
preceding life situations as far as is necessary. The prognosis must 
be cautious and radical psychotherapy should be instituted only after 
the most mature deliberation. 

Frequently, Ave find marriages in Avhich one or both partners haA’-e 
latent homosexual ti’ends. These mai'riages may have compensatory 
Amines. Great care must be exercised in case management not to 
di.srupt a marriage needlessly. 
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The endocrinologic aspects of gynecology are also rich in psycho- 
logic problems. We see here profound injuries to self-esteem, in 
eases of obesity, hirsutism, and distortion of body proportions. There 
are feelings of infei’iorit.y consequent on lack of femininity or its 
accepted standards and difficulties, arising from lack of attractive- 
ness and delaj'^ or imjiossibility of mairiage. The same is true of con- 
genital gynecologic abnormalities. Tlie most notable example is ab- 
sence of the vagina, in ■which the necessity of a constimetion of a 
vagina is of individual, ratlier than social importance. We have 
seen splendid examples of complete adjustment in previous^’’ very 
deiiressed individuals following the Prank-Geist operation for absent 
vagina, though it is true that a temj:)orary adjustment maj’ merge 
into a later breakdown because of the absence of children. 

Certain examples from the field of obstetrics require mentioning. 
In the vomiting of pregnancy Ave liaA-^e an example of an intricate 
interlacing of conscious and unconscious mental factors with nervous, 
hormonal, and chemical ones. Clinical data point to its greater fre- 
quencj' Avhen a conflict in regard to childbearing is present or Avhere 
there are antagonistic attitudes toward people in the euAnronment. 
In the choice of obstetric analgesia, the modern obstetrician indiAud- 
ualizes according to the psychologic need of the patient in preference 
to proceeding by any rule of thumb. 

The mental attitude toAvard nursing a babj’’ is also subject to consid- 
erable variation. Insight into the causes of objections to it and pa- 
tient discussion Avill do much to alter an all too prevalent attitude. 

It may be misleading to lay too much emphasis on presenting symp- 
toms ; in the majority of instances it aaIH soon be eAndent that the chief 
complaint is only one of a large number that may appear one after 
another, or in groups. Often Ave can deriA'e the common denominator 
to see the usefulness of the .symptoms to the iiatient and understand 
hoAV they all defend against a single threat and thus get an insight 
into the basic anxiety. In a p.syehoana]3^sis the focus of attention 
shifts rapidlj^ from the single .symptom to the total personality. 

Experience in this type of Avork and extensiA^e contact Avith the 
actual treatment of neurotic Avomen aauII permit the physician to make 
certain impoi-tant immediate decisions and aA'oid certain pitfalls. 
Automatically he asks himself, “Is the complaint really explained by 
the organic findings ? If not, is it connected AAuth a p.sj^ehic situation ? 
Is this AAuthin the realm of aece.ssibility to me or to some one else? 
What resources are there for adjustment? What methods are there 
at my disposal?" As a corollary of this, he automatically classifies 
the conditions into those that are organic from the practical stand- 
point, organic Avith a p.sychic utilization, primarily psychic Avith or 
without organic consequences. Pui-thermore, he aau’II group the cases 
into those that are (1) mild and i-ecent, amenable to simple therapy 
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Avliicli is directed to an adjustment to, a reconciliation with, or an 
alteration of, the environment, or to reassurance. (2) More serious 
psyehoneuroses, amenable to psychotherapy in the hands of a trained 
person, or not at all amenable. (3) Psychoses in which insight is 
partly or totally lost. 

There is a gi’eat need as Avell as great difficulty to put the case 
into very simple words. This involves the danger that in so doing 
we forget that the problems presented are not really simiile. Perhaps 
the following statement is oversimplified : confronted by a contempo- 
raiy problem the patient finds a difficulty. The normal pleasurable 
satisfaction not forthcoming, the frustration leads to anxiety. The 
result varies with the vulnerability of the person and depends on the 
phj^sical and the mental make-up and biography. Previous patteims 
of behavior determine the choice of the defense against suffering. 
These defenses vary from the eiwstallization into a character tjqie to 
all degrees of flights into illness, even to suicide. 

Our function then, according to this statement, would be to stud}^ 
and understand eontemporaiy problems which subjects find difficult, 
to know what is normal pleasurable satisfaction, what causes their 
frustration ; to understand manifestations of anxiety, the factors maJc- 
ing for individual vulnerability, and to be able to evaluate biographic 
facts. In addition, he must know the usual patterns of behavior, the 
common defenses, and be able to comprehend the end-results, such as 
character types and flights into illness. Such an approach requires, 
in addition to training in all of the social sciences, the patience to 
“project one’s mind over considerable period of time.” 

In the out-patient department we have had the oiDportunity to in- 
vestigate a large number of cases of incontinence of urine. We have 
been thoroughlj’- impressed that in those cases without e3’'storectocele 
and Avith negative cystoseopic findings, a psychogenic factor is fre- 
quently present. This opinion has been reenforced by the relatively 
poor results of A^arious forms of operative iuterA’’eution in such Avomen. 
Correspondingly gratityiiig results have been obtained Avith psjmho- 
therapj’- in these patients, at least half of Avhom haA’-e been relieA^ed of 
this .sj^mptom. It is hardly feasible to enter into the psychic mecha- 
nisms at this time. In passing, it may be mentioned, hoAvever, that 
attitudes of spite, resentment, and masculine protest ai*e common. For 
example, a j^oung Avoman AAdio had suffered from nocturnal enuresis 
up to the time of her maiwiage Avas completely relie A’-ed of this symp- 
tom AAuth the establishment of satisfactory sexual relationship. Fol- 
loAAdng a frigidity Avhieh AAms aequmed later, she developed urinary 
incontinence Avhieh in tmm disappeared Avith the cure of the frigidity. 

There are definite differences in the practical aiiplieation of psycho- 
therapy and psyehodiagnosis in prhmte practice, the clinic, AAmrds, 
and consultation serAuce. In clinic practice emphasis has been pri- 
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marily on diagnosis and tlie therapies used have been in the direction 
of adjustment, suggestion, modification of the environment and a con- 
siderable utilization of assistance of the psychiatric social service de- 
partment. In clinic practice such assistance is practically indis- 
pensable. A close cooperation between medicine and social service 
is of the greatest value to both. There are clear-cut limitations to 
the amount of time at our disposal with these patients since the num- 
ber of such patients is enormous and properly trained assistants rela- 
tively few. On the wards, a somewhat more intensive observation is 
feasible. There is considerable evidence in favor of the value of a 
routine psychanamnesis of all ward eases, because exterior calm and 
complete cooperation with the Avard procedure may easily mask a 
really important neurosis. We cannot I’ely on surface phenomena. 

Even if the psychologic inA’^estigation as such is not routinely done, 
it Avould be quite possible to improA’^e upon the routine histories taken, 
to fill in certain clear-cut deficiencies. Internes and residents could 
very Avell be instructed to add such details as the developmental his- 
tory with emphasis on chronologic sequence and an attempt to see the 
relationship of events, such as illnesses, to the adjustment of the pa- 
tient's life. In addition, greater emphasis could be placed on the mar- 
riage relationship, the question of coitus, contraceptives, etc. It takes 
relatively little time to add a brief outline of the patient's back- 
ground, schooling, hobbies and resources, her attitude to children, etc. 

In the consultation service it goes Avithout saying that psychologic 
investigation is of paramount importance. Here Ave deal A\dth obscure 
cases, a much larger percentage of AA’^hich have no obvious organic 
findings. In this group there is an excellent opportunity of testiug 
out the diagnostic value of Avhat can be called the “one-hour inter- 
vieAv. " Though it has distinct limitations and in spite of the fact 
that later interrogation may alter, diseouut, eA’^en completely reverse 
the result of some first intervieAVS, on the Avhole this plan has been 
found exti’aordiuarily useful and in trained hands an amazing amount 
of information can be elicited in this single interAueAA^ This is often 
enough to clinch the impression of a psychogenic disorder and to 
point the Avay to an appropriate psychotherapy. It is thus not time- 
consuming in proportion to other forms of medical investigation. 

Objections haA’^e been raised against psychotherapeutic treatment 
by the doctor Avho treats organic ills as Avell. Some of these are valid. 
It is difficult for a busy physician to spend the necessary time for the 
special study required in preparation and for treatment. Phirther- 
more it is inadvisable to be in the position to be consulted about 
intercurrent medical conditions as these are so readily utilized for 
purposes of resistance, and to gratify unconscious Avishes for physical 
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contacts. It is hard to maintain the necessary impersonal note. This 
split, hoM^ever, can be exaggerated into fanaticism. In all ps 3 ^cho- 
therapy short of formal analysis, the difficulties are I’elatively slight. 
As a matter of fact an intimate knoAvledge of both fields is of advan- 
tage in case control and avoids the danger of overlooking the sig- 
nificance of important intercurrent sj'mptoms. It is oulj'' in formal 
psyehoanalj'sis that the adherence to a sound orthodox technic makes 
it necessaiy to adhere to the rule not to examine the patient after an 
analj^sis has been started, and to summon the assistance of a col- 
league for such check-up examinations as maj'- prove necessaiy. 

When we ask ourselves what we can do for these patients, I am op- 
posed to the point of view that a ease is either organic or a case for 
analysis. There are a number of agents at our disposal. We can 
lessen the load, organic or mental, or both; we can give sympathy, 
support, and a iioint of orientation; we can tend to modif}^ the en- 
vironment, if necessaiy with the assistance of social service ; we can 
assist in the acceptance of realit}’’; we can tiy to remove or alleviate 
anxiety; Ave can build up general resistance, strengthen the ego to 
compensate for frustrations, and we can use the various forms of 
s 3 ’'mptomatic and suggestive therapy in cases that do not lend them- 
selves for obvious reasons to formal psychotherapjL Such suggestive 
therapy is used in conjunction with the use of local treatment such 
as pessaries, ly^drotherapy, etc., or general treatment with so-called 
placebos. The judicious use of sedatives Avhen indicated is of con- 
siderable importance. We should give attention to the timing of such 
sedation Avith due reference to the question of depression, or agitation 
and insomnia. 

The gynecologist, then, should knoAV psychotherapj'- for the folloAv- 
ing reasons : 

1. To be able to elicit a psychanamnesis. 

2. To aAmid certain difficulties in the case management of sick 
AAmmen. 

3. To knoAV Avhen to supplement his gynecologic therapy Avith 
psychotherapy. 

4. To use the latter prophylactieally, as in premarital instruction. 

5. To understand the dynamics of many of his medical and surgical 
cures. 

6. To knoAV Avhen and when not to recommend formal psj^eho- 
therapy such as analysis. 

7. To knoAv AAdien to aAmid the subject. 

8. To knoAv more about himself. 


1150 Fifth Avenue 



PARAMETRIAL FIXATION OPERATION FOR UTERINE 

PROLAPSE 

Technic and Review of 254 Cases 
Udall J. Sai^ion, M.D., C.M., New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

T he surgical treatment of uterine prolapse is a subject of perennial 
interest to the gynecologist. For in spite of the fact that several 
operations have been devised for the cure of prolapse, the most mdely 
used procedures wliich have given the best results have the objection 
that they necessitate either removal of the uterus or sacrificing the 
function of the vagina. Thus, wliile vaginal hysterectomy or colpec- 
tomy will cure uterine prolapse, the usefulness of tliese procedures is 
confined to a comparatively small group of patients in whom the uterus 
and vagina plaj’’ neither a physiologic nor a psychologic role. And, 
inasmuch as the majority of patients with uterine prolapse fall within 
the sexually active age group, a plastic procedure, to be of Avide applica- 
bility for the cure of prolapse, should not entail the loss of the uterus 
and .should not compromise the function of the vagina as a coital organ. 
If, in addition, the procedure AA'ere entirel.y vaginal and did not require 
laparotomy for some form of A^entrofixation or su.spension, it Avould ful- 
fill the theoi’etieal requirements of the ideal operation, adz., phy.siologie 
as AA'ell as anatomic restitutio ad integrum Avith a minimum of .surgical 
risk. 

This communication concerns itself Avith the description of such a 
procedure and a revieAv of 254 cases of prolapse treated by this method. 

HISTORICAL 

The combined operation of amputation of the cervix and anterior and posterior 
colporrhaphy for the cure of prolapse was first performed by Donald of Manchester 
in 1888.3 While this imocedure was subsequently used widely in England and was 
apparently the only procedure employed for prolapse on Donald ’s service, he did not 
publish his technic until 1921.1 However, Fothergill,2-4 a pupil of Donald’s, de- 
scribed the operation with slight modification in 1908. .Subsequently, Shaw^, o pub- 
lished the technic of the so-called “Manchester operation’’ as employed at the St. 
Mary’s Hospital, Manchester, England, where the operation was first performed 
by Donald. A procedure somewhat similar in principle was employed by Halban 
and described by Mestitz in 1932. r In 1932 Eobert T. Franks introduced a modifica- 
tion of the Donald operation at the Mount .Sinai Hospital. In 1935 he reported a 
series of 106 cases and suggested the name “parametrial fixation’’ for the operation. 

TECHNIC OF OPERATION 

The patient is placed in the lithotomj’- position, is catheterized, and the vagina 
is scrubbed with green soap and water. The cervix is gra.sped with a mlsellum 
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and the cervical canal is thoroughly dilated. A curettage is xjerformed routinely. 
Fig. 1 illustrates the incisions made in the anterior vaginal wall beginning one 
inch below the urethral meatus. Tlie incisions are carried downward and laterally 
circumscribing the cervix on each side at a distance of about two inches j)roximal 
to the external os (Fig. 2). The size of the triangular denudation is determined 
by the size of the cystocele, and the level at which the incision circumscribing the 
portio is made, is dependent upon the length of the cervix, the e.xtent of the pro- 
lapse, and the degree of redundancy of the mucous membrane of the fornices. The 
triangular mucous membrane flap over the cystocele is then dissected from the under- 
hung fascia and the lateral flaps of vaginal mucous membrane are then freed widely 
on each side, exposing the subjacent pubocervical tissues. The cut edges of the 
mucous membrane on each side of the cervix are freed laterally toward the lateral 



Pig:. 1. — Anterior triangular incision, starting one-half inch below the urinary 
meatus. 

Pig. 2. — Posterior Incision circumscribing the cervix. 

fornices, exposing the underlying parametrial tissues and their attachment to the 
cervix. Posteriorly the mucous membrane is mobilized in a similar fashion, bring- 
ing into view the uterosacral ligaments. Tlie parametrial tissues surrounding the 
cervix at about the level of the internal os are thus exposed on all sides. [Not 
infrequently during the process of mobilizing the mucous membrane posteriorly 
the peritoneal reflection of the culdesac is encountered. 'Wlien small in extent, it is 
freed from the cervix and pushed upward. Mflien very redundant, to all purposes 
really an enterocele, the sac is opened, the redundant peritoneum resected, and the 
opening closed with a purse-string suture attaching the ^peritoneum to the posterior 
surface of the uterus above the level of the internal os. This is ordinarily per- 
formed after the amputation of the cervix (vide infra)]. The lower margin of the 
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bladder is then defined by introducing a sound into the bladder. The vesicocervical 
tissue attaching the bladder to the cervix is incised in the midline and the bladder 
mobilized in the midline in an upward direction. The pubocervical fascial bands 
(bladder pillars) usually stand out clearly at this point. It is important at this 
juncture to free the bladder widely in the lateral directions from beneath the pubo- 
cervical tissues. This step is particularly important in tlie cases where there is a 
large cystocele. 

jB^g. 3 portrays the bladder freed from its attachment to the cervix and the 
bladder pillars defined. Tlie bladder pillars are then ligated and severed from their 
attachments to the cervix on each side. Not infrequently the descending branch 
of the uterine artery is exposed lying in the tissues underneath the severed bladder 
pillars. This artery is ligated as indicated in Fig. 4. 



Pig. 3. Fig. 4. 


Pig. 3. — Triangular mucous membrane flap dissected free. The bladder is freed 
In the midline from its attachment to the cervix and mobilized in an upward direction. 
Pubocervical bands (bladder pillars) are then ligated. 

Pig. 4. — Puboceiadcal ligaments ligated and cut, exposing the cervical branches of 
the uterine arteries. The base of the cardinal ligament on each side is exposed aM 
the vessels are ligated as Indicated together with the parametrial tissue close to tne 
cervix. Level of amputation indicated by interrupted line. 

In cases of complete prolapse where the parametria are unusually lax, tlie 
cardinal ligaments are ligated and severed from their attachment to the cervix 
at the same time that the vessels are tied. This ligation of the base of the para- 
metria is done only in those cases in which the prolapse is of such extent that the 
parametria (with traction on the cervix) descend for a distance of one or more 
inches beyond the introitus. In the average case, however, of first- and second- 
■ degree prolapse, ligation of the parametria is not necessary. 
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Amputation of the cervix is then performed distal to the point of ligation of 
the vessels.’ In cases of complete prolapse where the cardinal ligaments have been 
ligated, the amputation is performed at a high level, immediately below the point 
of ligation of the parametria (Figs. 4 and 5). 

In Pig. 5 are shonm the ligated parametria and vessels on each side with the 
cervix amputated. At this point an anterior colporrhaphy is performed, according 
to the technic described by Prank,3 to correct the cystocele. The pubocervical liga- 
ments are approximated with a No. 3 chromic suture whicli is passed transversely 
through the anterior wall of the cervix in the midline. In cases of third-degree 
prolapse where the cervical amputation is performed very high, this suture is passed 
through the anterior wall of tlie uterus. The pubovesical fascia is sutured in the 
midline with interrupted chromic sutures. 



Flgr. 5. — ^The cervix has been amputated. The cystocele is repaired by suturing the 
pubocervical fascia as shown. The lateral parametrial fixation sutures are passed as 
indicated. 

Fig. 6. — The anterior fixation suture Is shown traversing mucosa, pubocervical 
ligaments, and cervix. The posterior fixation suture as illustrated includes mucous 
membrane, uterosacral ligaments, and cervix. (In order to avoid confusion the lateral 
fixation sutures are not shown in this illustration.) 


The lateral parametrial fixation sutures are then introduced, one on each side, 
as illustrated in Fig. 5. This suture is started in the mucous membrane of the, 
lateral fornix at a distance of approximately one and one-half inches from the cut 
edge. The suture is carried through the base of the cardinal ligament and through 
the lateral wall of the cervix, the needle being brought out through the cervical 
canal. A bite is then taken in the mucous membrane flap close to the cut edge and 
the suture is then carried through the cervical canal traversing in reverse fasliion 
the lateral wall of the cervix and the cardinal ligament and piercing the mucous 
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membrane at a distance of about one inch below the point of entry of the suture 
(Fig. 5). A similar suture is introduced on the opposite side. Posteriorly, as in- 
dicated in Fig. 6, another suture is passed traversing in similar fasliion the mucous 
membrane of the posterior fornix,, the sacrouterine ligaments, and the cervix. 

The last fixation suture to be passed is the anterior one (Fig. fi). It is started 
by passing the needle through the lower part of the left anterior flap of mucosa 
at a distance of approximately one and one-half inches from the cut edges. The 
lower end of the unattached left pubocervical ligament is grasped and the needle 
is made to penetrate the cervix, close to the midline at a distance of about one to 
one and one-half inches proximal to the amputated surface of the cervix. The 
suture is brought out through the cervical canal and then pierces the deep surface 
of the mucous membrane flap close to its edge, at the point of junction of the 
vertical and horizontal edges of the flap. The suture is then carried across the 



Pig. 7. Fig. 8. 


Pig. 7. — The lateral parametrial fixation sutures have been tied, resulting in inver- 
sion of the lateral mucous membrane flaps. 

Fig'. 8. — The anterior and posterior fixation sutures are tied and the anterior 
mucous membrane flaps are then sutured When completed, the stump of the cervix 
becomes retracted out of view in the original vault, 

midline to the flap on the opposite side and the mucous membrane is traversed from 
its external surface close to its edge at a point corresponding to the left side. The 
needle is then introduced into the cervical canal, the anterior wall of the cervix 
is pierced at a point close to the midline (about one-half inch to the right of tlie 
point at which the cervix was penetrated by the entering suture). Tlie suture then 
picks up the lower end of the right bladder pillar and is passed through the under- 
surface of the right mucous membrane flap at a distance of about one and one-half 
inches lateral to the cut edge and an equal distance from the lower edge. 

The lateral sutures are then tied. Thi.s causes the mucous membrane flaps as 
well as the lateral parametria to be turned in toward the cervical canal (Fig. 7). 
The posterior and anterior sutures are then tied in the order named. Tliis results 
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in complete covering of the amputated cervix with mucous membrane. The lateral 
flaps of mucous membrane of the anterior vaginal wall are now sutured (Fig. 8). 
A narrow strip of iodoform gauze is inserted into tlie cervical canal. A posterior 
colporrhaphy is then performed. The vagina is packed with iodoform gauze. 

In the cases with urinary incontinence, a modification of the Kelly urethroplasty 
is performed at the time of the anterior colporrhaphy. 

STATISTICAL STUDY 

Age . — Tlie ages varied from twenty-one to sixty-nine years, tlie average being 
forty; 11 patients were under thirty. Eighty -nine of the patients had passed the 
menopause. (Eight had had antecedent abdominal hysterectomies.) No significant 
abnormality in the menstrual histories was noted. 

Classification . — First degree prolapse: Patients in whom the cervix, on straining, 
descended to the introitus. Second-degree prolapse: Where the cervix protruded 
for a distance of at least one and one-half inches beyond the introitus. Tliird- 
degree prolapse: Wliere there was complete descent of the uterus and the fundus, 
on straining, could be felt at the introitus or below it. 

The series consists of 12G cases of first-degree prolapse, 85 of second degree, 
and 35 of third degree. There were 8 cases of complete prolapse of the cervical 
stump (posthysterectomy). 

The size of the cystocele and rectocele in the individual cases varied widely. 
The technic, however, was not varied significantly except in 4 cases complicated 
by the presence of enterocele. 

In 2 cases uterine myomas were removed at the same time and in 15 the fallopian 
tubes were ligated through the vaginal route. 

Previous Operations . — Nineteen patients had Imd antecedent operations for pro- 
lapse: anterior and posterior colporrhaphy combined with ventrofixation, 7 cases; 
anterior and posterior colporrhaphy, 9 cases; interposition and colporrhaphy, 2 cases; 
hysteropexy and the Polk repair, 1 case. All of these patients liad marked prolapse 
in addition to cystoceles and rectoceles. (In four cases tlie prolapse was of the 
third-degree type.) It was difficult to ascertain the exact pelvic status before the 
primary operation since only 2 of these had been performed at the Mount Sinai 
Hospital. 

There were 8 cases of prolapse of the cervical stump following supracervical 
hysterectomy for fibroids. In all of these there were, in addition, large cystoceles 
and rectoceles with almost complete eversion of the vagina. 

PREOPERATIVE PREPARATIONS 

Patients with extensive cervical erosions or ulcerations of the vaginal mucosa 
were kept in bed with the cervix and uterus replaced until the ulcerations epithelial- 
ized. In a few^ instances it was found necessary to keep the patients in bed for 
two weeks before sufficient Iiealing occurred to permit operation. In patients after 
the menopause, administration of an estrogenic preparation* seemed to promote 
more rapid healing of the vaginal ulcerations. 

Urine concentration tests and phenolsulphonephthalein excretions are done rou- 
tinely. In the cases of the third-degree prolapse, intravenous urography is performed 
to determine the status of the kidneys. 

In every case a photograph is taken of the prolapse before operation and in- 
corporated in the patient’s clinical chart. This makes possible accurate evaluation 
of the result of the operation when the patient is examined in the follow-up clinic 
at a later date. 
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Anesthesia . — Inhalation anesthesia of nitrous oxide and ether was employed with 
the usual atropine and morphine premedication, 

POSTOPERATIVE CARE 

The patients are kept on a fluid diet for four days. During the first forty-eight 
hours % gr, of morphine is given whenever necessary. Thereafter mm XX of deod, 
tinct, of opium is given three times daily. 

It is of prime importance to keep the bladder empty. This is accomplished by 
catheterization every six hours and, if necessarj*, at shorter intervals. The majority 
of the patients begin to void after four or five days. At this point catheterization 
for residual urine should be done. Occasionally patients find it impossible to 
void for ten and even twelve days. Such patients have no difficulty in voiding 
as soon as they are out of bed. 

On the night of the fourth postoperative day cascara gr. X is given, followed 
at 6:00 A.M. the next morning b}’ 6 ounces of magnesium citrate. Four hours later 
the patient is given a soapsuds enema and the packings are removed. The patients 
are allowed out of bed on the fourteenth day and are discharged usually the next 
day. 

The above technic was employed in 254 ward cases of uterine prolapse. This 
includes additional follow-up on the 106 cases reported by Prank in 1935. 

Complications . — Two of the patients developed secondary hemorrhage from the 
anterior colporrhaphy suture line, one on the ninth and one on the thirteenth post- 
operative day. One patient developed a phlebitis of the internal saphenous vein. 
One patient, six weeks after the operation, developed a pyometria which was 
drained through the cervix. 

Mortality . — There was no mortality in this series. 

RESULTS 

/ 

The importance of frequent foUoAv-up examination.s over a period of 
several years, in order to judge properly the results of a surgical pro- 
cedure for the cure of prolapse, is self-evident. In this series the 
patients were examined every three or six montlis during the first year 
after the operation, and at six-month intervals thereafter. The period 
of follow-up observation varied from three montlis to five years. The 
routine practice of having a preoperative photograph on everj^ chart is 
very helpful to the examiner in the follow-up clinic, since it permits of 
an accurate comparison of the preoperative with the postoperative 
status. 


PKRIOD OF FOLLOW-UP 

NUMBER OF 

4-5 years 

12 

3-4 years 

36 

2-3 years 

54 

1-2 years 

76 

6-12 months 

30 

3-6 months 

46 


In evaluating the results of the parametrial fixation operation, both 
anatomic and functional criteria were kept in mind. 

•We are indebted to the Scheriner Corporation of Bloomfleld, N. J., for Progynon-B 
employed for thi.s purpose. 
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Anatomic factors considered were: (1) the presence or absence of 
descensus of the cervical stump and vault of the vagina with the patient 
straining in the lithotomy position; (2) descensus of the anterior and 
posterior vaginal walls. 

The functional factors noted were: (1) the presence or absence of a 
sensation of descensus or of vaginal protrusion; (2) the functional 
status of tlie vagina; and (3) general sjmiptomatic result. 

As regards the prolapse, the results were surprisingly uniform. With 
but one exception, the prolapse was cured in the entire series. The 
findings in these eases, whether one examined them three months or five 
years after the operation, are strikingl}'^ similar. The cervix is usuall}^ 
felt flush with the fornices and on straining there is practically no de- 
scent either of the cervix or of the vaginal vault. The most striking 
results were noted in the cases that had had complete uterine prolapse 
■with large cystoeeles and rectoceles (and in a few eases also enteroceles). 
The results in this group were as good as in the group of first- and 
second-degree prolapse. 

In the entire series of 254 cases there was one ease of recurrence of the 
prolapse. This was in an asthenic patient aged forty-seven, ten years 
after the menopause, witli a third-degree prolapse and a historj^ of 
vaginal protrusion of eighteen years’ duration. Signs of recurrence 
were noted three months after the operation. This was the patient who 
developed a pyometria six months after the operation. 

In 15 cases there was considerable sagging of the anterior vaginal wall, 
but even in these the cervical stump and fornices remained high up on 
straining. In tAvo of this group there Avas a recurrence of the cystoeele 
Avhich required a secondary anterior colporrhaphy ; one case required 
a secondary repair for recurrence of the rectocele. One of these cases 
had required revision of the anterior colporrhaphy because of secondary 
hemorrhage on the ninth postoperative day Avhich may account for tlie 
recurrence of the cystoeele. 

The parametrial fixation procedure AA’-as put to its severest test by tlie 
series of eases of recurrent prolapse (folloAving interposition, A^entrofixa- 
tion, etc.) and by the group of 8 cases of prolapse of the cervical stump 
occurring after supracei’Adeal hysterectomy. This group of cases pre- 
sented complex surgical problems because of the antecedent operations 
and constituted a genuine challenge to the parametrial fixation opera- 
tion. The uniformly excellent results in this group, particularlj’^ in 
the tAvo eases of reeui’rent third-degree prolapse, folloAving unsuccess- 
ful interposition operation and in the cases of complete cervical stump 
prolapse, Avere A'^ery gratifying. 

It is interesting to note that not infrequently there Avas a discrepancy 
betAveen tlie anatomic result as AueAA’-ed objectiA’^ely by the examiner and 
the functional result from the patient’s point of vieAv. In the majority 
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of the eases in which sagging of the anterior or posterior vaginal walls 
was noted the patients had no complaints. Apparently the anatomic 
criteria employed for perfect anatomic restitutio as estimated with the 
patient straining in litliotomy were more rigid and theoretical than is 
required for a good clinical (subjective) result. 

In 8 eases the patients complained of dy.spareunia. In all but 2 of 
these the dyspareunia grew progressively less bothersome after the first 
year. Several of the patients were given graded dilatations with vaginal 
dilators. In one case the vagina was constricted by a fibrous band which 
responded to vaginal dilatation. In another in which dyspareunia was 
caused by a narrowed introitus the condition Avas corrected by incising 
the perineum in the midline and resuturing in the opposite direction. 

As regards the subjective (functional) results, these were considered 
very good except in the small group of 8 cases that had dy.spareunia, the 
one case of recurrent prolapse, and the 2 eases with recurrent cystoceles, 
and the one with recurrent reetoeele which required secondarj’’ col- 
porrhaphy. Many of the patients Amlunteered the information that one 
of the most gratifying results of the operation Avas the disappearance of 
A'aginal discharge Avhich had apparently originated from the chronically 
infected, lacerated cervix. 

During the course of five years of observation of these cases, one be- 
comes impressed AAuth the fact that as time goes on there is a definite 
progressive improvement in both the anatomic as Avell as functional 
status. 

RELATIONSHIP TO PREGNANCY AND PARTURITION 

The English schools are of the opinion that the Manchester operation 
is no contraindication to pregnancy and that labor is not significantly 
complicated by the operation. It has been the feeling here, hoAvever, that 
pregnancy'’ is preferably to be avoided. Accordingly, the patients Avho 
still menstruate are referred for contraceptive instruction. Of late it 
has become the practice to ligate the fallopian tubes through the vagina 
in the appropriate cases at the time of the parametrial fixation operation. 

In this series 2 patients became pregnant and had uncomplicated labors. One 
patient was thirty-nine years of age, gravida iii, para ii, had had a second-degree 
prolapse and became pregnant six months after the parametrial fixation operation. 
The labor was uneventful. AVhen seen four months after delivery, there was no 
sign of recurrence of the prolapse. The second patient was thirty-two years of age, 
gravida xii, para viii, had had a second-degree prolapse and became pregnant 
fifteen months after the operation. Labor was uncomplicated and when examined 
four months later, the cervical stump and vaginal walls were found not to descend 
on straining. 

SUMMARY 

1. The technic of the parametrial fixation operation is described in 
detail and the results in a group of 254 cases are reported. 
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2. This series consists of 126 cases of first-degTee iirolapse, 85 of 
second degree, 35 of third degree, and 8 cases of prolapse of the cervical 
stump occurring after supracervical liysterectomy for fibroids. 

3. The operation has the following advantages over other surgical 
Ijrocedures eniplo 3 md for the cure of prolajise, nanielj': 

a. High percentage of cures. 

(there was one case of recurrence in a series of 254 cases; 99.0 per cent 
cures) . 

b. Low morbidity and mortality. 

(mortality in this series — 0). 

c. The operation is entirely vaginal. 

d. It does not necessitate the removal of the uterus. 

e. The function of the vagina is not compromised. 

f. Tlie operation does not preclude the possibilit}- of subsequent pregnancy 
and uncomplicated labor. 

g. If necessary, the fallopian tubes can be ligated at tlie same time, per 
vaginam. 

4. The practice of taking preoperative photographs in eveiy case of 
prolapse and a thorough follow-up s^^steni consisting of examinations 
at three- to six-month intervals for periods up to five .years permitted of 
precise evaluation of the results of the operation in this series, 

5. The procedure has given as good results in cases of complete as in 
eases of first- and second-degi’ee prolapse. 

6. The operation has given excellent results in cases of prolapse of the 
cervical stump occurring after supracervical h 3 ^sterectom 3 ^ 
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Prom answers to a questionnaire sent to medical schools in Great Britain and 
Northern Ireland the author concludes that better obstetric service can be obtained 
only by better undergraduate and postgraduate training of medical students. He 
points out channels for improvement in clinical experience and practical ways for 
the training of undergraduates and the general practitioner. 

Clinical instruction should not aim at. making the student an obstetric expert. 
The instructors should be men whose nlain interest is obstetrics and who give 
to it their whole time, reside in the ho.s][)ital and have an adequate .staff. 

P. L. Adaik and S. a. Pearl. 



GONOKKHEA IN THE FEMALE TREATED BY A COMBINED 

HEATING TECHNIC 

William Bierman, M.D., and Edward A. Horowitz, M. D,, 

New York, N. Y, 

(From the Department of Physical Therapy, Mount Sinai and Beth Israel Hospitals) 

T he fact that the gonoeoeeiis is a thermolabile organism which can 
be destroyed at temperatures tolerable to the human body has led 
investigators to use various temperature elevating procedures in the 
effort to destroy this organism within its human host. 

Carpenter and his coworkers^ have reviewed the thermal resistance of 
numerous strains of the gonococcus. They have found that at 41.5° C. 
(106.7° P.) these strains will survive heating for different periods varj"^- 
ing from six to thirty hours. The upper limit to which the temperature 
of the entire human body may be raised with reasonable safety is ap- 
proximately 41.5° C. Continuous exposure of the infected patient to 
heating procedures sufficient to maintain this systemic temperature for 
the long periods necessary to exert a thermolethal effeet on all of the 
gonococci in one session is extremely trying both to the patient and to the 
attending medical staff. We have found that the temperature of the 
female pelvic organs can be elevated to a considerably higher level (42.8° 
to 43.3° C. or 109° to 110° F.) for a period of about eight hours. These 
higher temperatures destroy the gonococci lodged within tlie pelvic 
organs in a much shorter period of time than that required at a tempera- 
ture of 41.5° C. (106.7° P.). In order to maintain these high pelvic 
temperatures, it is necessary to elevate the temperature of the entire 
body at the same time. 

We have previously described the various technics which we have 
employed during the past six years.^-"' The procedure which we now 
follow is first to elevate the systemic temperature by short wave currents 
while the patient lies in a cabinet heated by electric lamps (Pig. !)• 
After the systemic temperature has been elevated to about 41.1° C. 
(106° P.), we apply the additional local heating to the pelvis, principally 
by means of diathermy, supplemented for an hour or two by ultrashort 
wave. At the same time the systemic temperature is maintained at its 
elevated level. 

We use special vaginal electrodes channeled to permit the insertion of 
a thermometer® (Pig. 2). These electrodes were patterned after casts of 
the vagina made from living subjects. They are available in four lengths 
varying from 2% inches to 4i/4 inches. The electrodes have a relatively 
large surface area, and no sharp edges, which if present might cause a 
concentration of current and local overheating of tissue. It is important 
to use an electrode of proper length in the treatment of each patient, 
if the urethra as well as the cervix is to be included in the field of high 
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local temperature elevation. In patients with lacerated perineum, a 
special electrode support may be necessary to hold the electrode in con- 
tact with tlie uretlira. 




Pis’. 2. 


The vaginal electrode is connected to one terminal of the diathermy 
machine. The other terminal is connected to three belt electrodes made 
of Crooks metal. One belt is placed around the waist, and one around 
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each tliigli just above the Imee (Fig. 3). An additional diathermy plate 
XJlaced in contact with the back lias its lower end tucked under the 
posterior portion of the abdominal belt (Fig. 4). Tlie amount of current 
required is determined by tlie temperature reading of the thermometer 
in the vaginal electrode. Usually it docs not exceed 2500 milliamperes, 
as indicated bj’’ the meter on the machine. After three hours, the metal 



Figr. -1. 


belts about the thighs are transferred to the calves of the legs, this ar- 
rangement being employed for three or three and one-half iiours (Fig. 
5), After tliis, the diathermy belts are all removed. 

An additional hour or two of pelvic heating ma.y be given by short 
wave, using the same vaginal diathermy electrode. The vaginal electrode 
is connected to the short wave maeliine by a cable in the course of which 
a small variable condenser is placed. The condenser plate from tlie other 
side of the apparatus may be placed outside the fever cabinet, either 
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under or over it. This airspaeing arrangement is possible only with 
machines of relatively short wave length. We use an apparatus pro- 
ducing current of six meter wave length. 

The multiple dispersive diathermy electrodes are necessary because 
of the poor tolerance of the subcutaneous fat to prolonged heating bj'’ 
diathermy. Witli dispersive electrodes wliich do not have a sufficiently 
large area of contact, prolonged diatliermy treatments may be followed 
liy the formation of painful indurations under the skin covered by the 
electrodes. The shifting of the diatlieriu}’^ belts at the end of three hours 
of treatment, from the lower thighs to the calves, was found necessary 
for the same reason, namelj'', that Avith the belts in place about the thighs 
throughout, induration sometimes occurred under the areas which had 
been covered by them. Even Avith the arrangement Avhich Ave employ, 



Fig. 0. 


in several eases there have been evidences of overheating of the thighs. 
This is more likely to occur if the thigh belts have been placed closer to 
tlic inguinal region than to the region of the knee. In such cases, on the 
day folloAving treatment, patients have complained of pain in the inner 
aspect of each thigh, aggravated by abduction of the thighs. Tliis pain 
has lasted for only a feAv days in most cases, but in three instances per- 
sisted for a week or tAvo. Upon examination, in addition to the tender- 
ness, Ave have noted some sAvelling of the upper inner thigh. This SAvell- 
ing disappears Avith subsidence of the pain. 

The use of short AvaA^e currents instead of diathermy in a number of 
cases throughout the six- or eight-hour period of pelAuc heating, Avas fol- 
loAved by painful thighs and backache in a much higher percentage of 
those treated, than Avith our routine diathermic method. We, therefore, 
consider diathermy our mainstay for pelvic heating, utilizing pelvic 
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short wave only for a brief supplementary period in some cases. The 
fact that short wave treatment was followed by painful thighs suggests 
that heating of the retroperitoneal muscular, vascular, or nervous tissues 
may be the cause, since the dispersive condenser pad was never in 
proximity to the thighs. 

Patients are encouraged to eat a hearty meal the evening before, but 
on the morning of the treatment, brealcfast consists only of tea and 
toast or crackers and miUc. An enema is given about an hour before 
the administration of the treatment, which is usually started at about 
7 A.M. The lower extremities are wrapped in cotton to avoid skin damage 
from the heat of the cabinet. We have found that the preliminary hypo- 
dermic administration of hyoscine and morphnie (hyoscine hydrobromide 
gi’- %oo> morphine sulphate gr. %) makes the patient more comfortable 
and also usually facilitates the elevation of temperature because of the 
interference with sweating. Later, if necessary because of restlessness, 
additional doses of morphine (% gr.) or of hyoscine iV‘Loo gJ-’O 
be given at intervals. These sedatives are administered guardedly so as 
to avoid undue depression of the respiratory center. It is a common 
experience to observe an elevation of temperature foDowing the adminis- 
tration of a sedative to the hypertliermie patient. If necessary, this is 
counteracted either by diminisliing the amount of heating energy applied 
to the patient or by increasing heat loss. 

The patient is permitted to drink as much as she desires, of either 
plain water or a 0.6 per cent saline solution. A cold towel placed on the 
forehead frequently helps to make lier more comfortable. As a result 
of sedation, patients may doze for considerable periods of time. 

During the period of pelvic heating by diathermy or short wave, the 
I’eetum is also heated additionally. Its temperature, therefore, does 
not indicate the true systemic level. The systemic temperature is, 
therefore, determined at intervals of five or ten minutes by means of 
thermometers placed under the tongue and in the axilla. These tempera- 
tures, as a rule, are not permitted to go above 40.8° C. (105.5° F.). We 
have found it of value in each case, as soon as hyperpyi’exia has been 
produced and before distortion due to pelvic heating occurs, to establish 
the relationship between the systemic temperature as indicated by the 
rectal thermometer, and the temperature in the mouth. As a rule, the 
mouth temperature is about 0.7° F. (0.4° C.) lower than the rectal 
temperature. However, it may occasionally be 2.0° F. (1.2° 0.) lower, 
and sometimes it may be the same as or slightly higher than the rectal 
temperature. 

Observations must be made not only of the systemic and vaginal tem- 
peratures, but also of the patient’s general condition, her color, the char- 
acter and frequency of respiration, and the pulse. A pulse rate beyond 
160 beats per minute calls for a lowering of the systemic temperature 
or the complete cessation of treatment. 
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The treatmeiit is an imcomfortable one, but there is no pain. There 
is a definite element of danger if care is not taken to make certain that 
the S3’'stemie temperature does not exceed 41.7° C. (107° F.). Continu- 
ous watchfubiess is necessary. There has been no fatality and no serious 
complication in any of our eases. 

We believe that this treatment is indicated at any stage of gonococcal 
infection in the otherwise healthy adult female. Patients with organic 
disease, which would make them poor surgical risks, should not be 
treated. Pregnant women with gonorrhea should not be treated because 
of the likelihood of liarm to the fetus from tlie liigh pelvic temperatures. 

Early in our experience a patient was treated during menstruation 
and developed evidences of salpingitis the next day. Since then, we 
have refrained from treating any patient during the two days prior to 
the expected onset of menstruation, during the period, and for two days 
after the cessation of flow. Other than in tlie patient just referred to, 
tliere has been no instance of extension of the infection in any patient 
who has received tliis therapj^, even in those eases in which the first 
treatment did not eradicate aU the gonococci. 

By means of tliis combined heating technic, we have treated 121 
women, in aU of whom the presence of the gonococcus had been deter- 
mined in either the cervical or the urethral secretion or in both. Of 
this number, our first series of 67 patients received treatments combin- 
ing about six hours of systemic fever with about three and one-half 
to four liours of additional pelvic heating. Of this group, 62 were 
rendered gonococcus-free in an average of 2.4 treatments per patient. 
In the five failures the patients received from one to three treatments. 
Further treatments were not administered for various reasons. 

Fifty-four patients were treated in our subsequent series. These pa- 
tients were subjected to periods of systemic temperature elevation vary- 
ing from ten to fourteen hours, during six to eight of which additional 
pelvic heating was administered at a temperature of about 42.8° to 43.3° 
C. (109° to 110° F.). Fifty-one of these patients became gonoeoecus-free 
after an average of 1.4 treatments per patient. None of these patients 
received more than three treatments. Of the three failures in this 
group, two received one treatment each, after which their smears re- 
mained positive. We did not have the opportunity of retreating these 
two cases. The third patient received four treatments, in spite of 
which, gram-negative intracellular diplocoeci could still be demon- 
strated in smears from the urethra, although the cervix had become 
negative. We believe that in this instance the organisms were unusually 
heat-resistant. 

The day after treatment, smears are examined and if found still 
positive, the treatment is repeated on the following day. Once the 
smears have become negative, examinations are performed each day 
for several days, then at longer inteiwals. Treatment is repeated at once 
if gonococci are again found. Wliether a patient will require one, two. 
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or three treatments depends upon the resistance to heat of the gonococci 
responsible for her infection, and, to some extent, upon her own re- 
sistance to the gonocoeei. The adequate “heat dosage” in each ease is 
determined by the disappearance of gonococci, and it is only when the 
gonoeoeci have permanently disappeared that we obtain the therapeutic 
results to be described. 

Within a few days following adequate treatment, there is a subsidence 
or disappearance of the vaginal discharge. The cervical secretion be- 
comes mucoid and clear, microscopically containing only scattered leu- 
cocytes instead of the pus clumps previously found. The urethral smear 
contains only scattered leucocytes in addition to many epithelial cells 
and Doderlein bacilli. In a few cases, superficial mucosal burns have 
caused a prolongation of the discharge. With the healing of the mucosal 
area within two or three weeks, the discharge disappears. In a few 
other cases, trichomonas vaginitis has caused a continuation of the dis- 
charge following disappearance of gonococci. This discharge ceases with 
the application of measures aimed against the vaginitis. 

About one-third of the eases were complicated by salpingitis. In the 
acute or subacute salpingitis cases, pain usually disappears during the 
first treatment. We have observed that treatments may be instituted 
at any stage of gonococcal infection, even in the presence of acute sal- 
pingitis, associated with fever and pelvic peritonitis. Tuboovarian in- 
flammatory masses, including those which are probably suppurative and 
associated with a rapid sedimentation time, respond satisfactorily to this 
type of treatment. There is first a diminution or disappearance of 
pain, and a return of the temperature to normal the day following the 
treatment. The temperature remains normal. Rapid sedimentation 
rates become slower. 

Pelvic examination within a fcAV days after treatment usually reveals 
a marked diminution of pelvic tenderness, but little cliange in the size 
of the adnexal masses. From seven to ten days after treatment there is 
usually an increased mobility of the uterus and some shrinkage of the 
inflammatory masses. After about two weeks following the treatment, 
the adnexal masses become much smaller. 

The first menstrual period following treatment sometimes comes on 
before the expected time and may be more profuse and of longer dura- 
tion than usual. We liave never observed a cessation of menstruation 
or the occurrence of menopause s.ymptoms after treatment. A number 
of patients with chronic salpingitis associated with painful or prolonged 
menstruation, noticed that menstruation became moi’e normal and less 
painful following treatment. 

Pregnancies and normal delivery have occurred in a number of pa- 
tients whom we have previously treated for gonorrhea by this technic. 
In a number of patients with acute salpingitis at the time of treatment, 
insufflation by the Rubin method has subsequently demonstrated normal 
tubal patency. 
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Tlie follow-up oil most of tliese cases has been sufficientlj'^ prolonged 
(in some cases extending for a period of five years) to assure us that 
the disappearance of the gonococci lias been permanent. We have re- 
lied upon frequently repeated smears, espeeiall.y those taken directly 
after the cessation of menstrual flow. In addition, in many eases we 
have made cultures. The danger of a woman becoming reinfected by 
resumption of relations with the sex iiartner who originally infected 
her or with some other infected individual is always to be reckoned with. 
In four cases, after intervals of many months, during which repeated 
examinations failed to reveal the presence of abnormal discharge or of 
gonococci, a purulent discharge containing the organisms was again 
found. In each of these eases, there was a definite history of new ex- 
posure to an infected partner. 


SUMMARY 

We have described a method for the treatment of gonorrhea in women 
which we have developed and used during the past six years in 121 
cases, with success in 113 (93 per cent). The treatment is strenuous, 
and not without danger. It is a hospital procedure. Adequate appara- 
tus, trained personnel, and continuous watchfulness are necessary. 
Physically induced fever is combined for six hours with pelvic dia- 
thermy, and for two hours with pelvic short wave, so as to produce a 
vaginal temperature of about 109® to 110° F, (42.8° to 43.3° C.), while 
the body temperature is held between 105.5° and 106.5° F. (40.8° and 
41.4° C.) and continued for a period of about twelve hours. While 
usually one to three such treatments may be required to eradicate all 
gonococci, the average number found to be necessary in our last series 
was 1.4 per patient. The special vaginal and body electrodes and their 
use are described as is also the care of the patient during treatment. 
Contraindications, immediate, and late results are discussed. 

CONCLUSIONS 

The outlook for the woman with gonorrhea has been brightened by 
the development of the combined heating procedure here described. A 
rapid eradication of the gonococci can be achieved in most eases, and 
without danger of extension of the disease. The possible dangers of the 
heat treatment itself require that it be administered in hospitals, and 
only by those sufficiently qualified by special training and experience. 
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AN ANALYSIS OF 521 CASES OP TWIN PEEONANCT 

I. Differences in Single and Double Ovuji Twinning 

Alan F. Guttmacher, M.D., Baltimore, Md. 

(From the Department of Obstetrics, Johns Hopkins University ) 

T he term “twin” in tins series of papers sliall embrace both the 
single ovum (monoz.ygotic) and double ovum (diz 3 "gotic) varieties. 
Actually it should be restricted to the one-egg type as it is derived from 
the Anglo-Saxon, “getwinn,” and is related to other words of the same 
root, such as twaining or two-ing, which implj’- dividing in two. How- 
ever, its use to describe two born at the same time has been common 
English practice since the sixteenth ccntuiy when luiderstanding of the 
process was of course veiy vague. 

incidence of all forms of tvunning 

The 521 cases which form the subject of this study occurred on the 
combined hospital and home delivery seiwices of The Johns Hopkins 
Hospital from the inception of its obstetric department in 1896 to Jan. 1, 
1937, a period of forty years. Duruig the same period there were 38,496 
deliveries of viable children (more than 1,500 gm.) and 2,638 abortions. 
Among the former were 450 cases of twins, oi\l in every 86.5 viable 
births, and among the latter 71, or 1 tvdn abortus in everj^ 37.1 abor- 
tions. If the viable pregnancies and abortions be added together and the 
total eases of twins be divided into this combined figure, we find that 
one set of twins occurred in every 80 pregnancies. . 

These figures show strildng agreement vlth those for the whole birth 
registration area of the United States, where during the five-year period, 
1926 to 1930, one pair of twins was recorded to each 86.3 confinements. 
Since, in the main, abortions are seldom reported, it is likety that the 
Jolms Hopkins figure of 1 twin gestation in eveiy 80 pregnancies would 
be approximated in the eoimtry at large if aU abortions were included. 

During the same foity-j’ear period there have been 7 triplet preg- 
nancies on the Hopkins Obstetrical Service, 5 of them resulting in chil- 
dren of viable size, a proportion of one set of viable triplets to every 
7,699 viable births. The remaining two Avere abortions, an incidence of 
one triplet abortus to every 1,319 abortions. If the seven triplet preg- 
nancies be dwided into the total pregnancies (viable -j- abortions) Ave 
find an incidence of one triplet pregnancj’- to each 5,877 gestations. 

It is interesting to examine these figures in the light of Zeleny ’s hypoth- 
esis, that if N equals the incidence of tAvin births in any portion of the 
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population, the incidence of triplets is N-, and quadruplets N^. On the 
basis of the small Hopkins experience, .one would expect viable triplets in 
eveiy 7,482 (86.5-) viable births, and triplet pregnancies in eveiy 6,400 
(80“) pregnancies. As a matter of fact tlie figures were 7,699 and 5,877. 

THE DIPPERENTIATION OP SINGLE PROM DOUBLE OVU3M TWINS 

Two methods have been commonly employed to differentiate single 
from double ovum twins. The first, the study of the tMuns themselves, 
and the second, the studj^ of the placental relations. 

Those who relj’- on the first method make the diagnosis bj^ a physical 
comparison of the members of a pair. Such an investigation is usually 
best performed between the ages of tAVo and four years, for at this time 
differences due to inequalities of intrauterine existence have been dimin- 
ished bj’- the postnatal months and differences created by external en- 
vironmental factors have not had the opportunity to become marked. To 
diagnose a pair as derived from one egg, the following physical criteria 
must be satisfied : 

1. Both members of tlie pair must be of the same sex. 

2. Their features, including ears and teeth, must be obviously alike. This 
resemblance need in no sense be absolute, since in a vay each member of such a 
pair may be thought to represent but one-half of a single zygote and therefore the 
twins need not resemble each other more closely than the two lateral halves of one 
individual. The extent of diilcrence or asymmetry between corresponding parts on 
the opposite sides of a human being may be relatively marked. 

3. Their hair must be identical in color, texture, natural curl, and distribution. 

4. They must have ej'es of the same color and shade. 

5. They must have the same skin texture and color, although nevi may be dif- 
ferently apportioned and distributed. 

6. They must have hands and feet of the same conformation and approximately 
the same size. 

7. Certain anthropometric values, cephalic index, forearm to upper arm length, 
etc., must show close agreement in both members of the pair. 

8. They must have very similar finger and sole prints. This resemblance may 
be direct or mirror-imaged. In the former instance the finger prints of the right 
hand of Twin A must resemble the finger prints of the right hand of Twin B more 
than finger prints of A's right resemble those of his own left. If the resemblance 
be mirror-imaged or contralateral then the finger prints of A’s right hand must 
resemble B ’s left more than they do his own left. 

The phenomenon of mirror-imaging in single egg twins is in itself an 
interesting chapter. The pairs who shoAV it in the configuration of their 
dermal ridges are likely to sIioav opposite hair AAdiorl, one being clock- 
wise, the other counterclockwise. This mirror imaging may invohm 
deeper structures. In 48 per cent of pairs, of single egg tAAdns one mem- 
ber is left handed, the other right handed. Congenital defects and 
neoplasms are frequently reported mirror-imaged in single egg twins. 
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Double ovum twins of course show no higher incidence of similarities 
than any ordinary brothers or sisters at the same age, and left handed- 
ness is one member of a pair is no higher tlian in the population at 
large (4 per cent). 

Many biologists oppose the differentiation of .single from double egg 
twins on the basis of physical similarity or nonsimilarity. They argue 
that it is fallacious to assume the cause -of a thing purely by its result, 
particularly if the result is sometimes equivocal. They contend that it 
is very difficult and often impossible to distinguish with assurance those 
monozygotic twins which are least similar from like-sexed dizygotic twins 
which bear a very strong sibling resemblance. 

The second method of differentiation, that of placental relations, has 
been used for many years. It is assumed that if the embryos arise from 
two eggs they either have separate placentas or a fused single placenta 
with a four-layer partition wall, the amnion and chorion of Twin A in 
contact with the chorion and amnion of Twin B. This can be determined 
grossly bj’’ peeling apart the four separate layers. Occasionally the two 
chorions are so adherent that there appear to be but tliree layers, the 
fused chorionic membranes sandwiched between the two amnions. On 
the other hand, if the twins are derived from one egg, onlj^ two layers 
of amnion form the partition wall. Occasionally a double ovum three- or 
four-layered partition wall may be confused with this two-layered single 
ovum condition, so that it is safer to check each supposed single ovum 
specimen by microscopic sections. 

In recent years Siemens,^ Curtins,^ Von Verschuer,^ and others have 
challenged the reliability of the membranes as an absolute criterion of 
single ovum or double ovum twinning. Tiie first two authorities claim 
that a four-layered partition wall may in some instances be present in 
one egg twinning. In such an instance the egg divides when still a 
young morulla, for example, when it is in tlie 8 or 12 cell stage. At this 
early phase no embryo and no anlage of a placenta is present, the cells 
are still omnipotential, and when the egg divides two separate placentas 
and embryos are formed. It is assumed that the usual single egg twin- 
ning occurs after the morulla has developed into a blastocyst and that 
the fission involves only the embryonic area. The blastocyst wall, the 
primitive chorion which surrounds it, is not involved. Siemens and 
Curtius compared the physical identity of several pairs of twins many 
months after birth and found that some obviouslj’’ identical pairs were 
reputed to have had even separate placentas at birth. 

Von Verschuer reported an instance of the reverse condition, twins 
who had a single ovum placenta, but whom he considered dizygotic or 
double ovum on the basis of their physical comparison. He suggests the 
possibility that the two originally separate chorionic cavities became con- 
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tinuoiis owing to the obliteration of the two adjacent chorionic walls 
which at first separated them. The mechanism for such a phenomenon is 
difficult to imagine. 

In summary tlien, certain biologists claim that tlie physical compari- 
son of a pair of tAvins is the onlj^ certain method to discriminate between 
monozygotic and diz3^gotic types. On the other hand others assert that 
the placenta is the most reliable criterion. 

EAUDENCES OF A PUNDAjMENTAL DIFFERENCE IN THE BIOLOGY OF SINGLE AND 

DOUBLE OA^UM TAAUNNING 

The consideration of the mechanism invoh’ed in single OAmm and 
double oAHim tAAonning suggests forcibly that tliey represent veiy separate 
biologic phenomena: the one fission of either the morulla or the em- 
biyonic area ; the other the OAUilation and fertilization of tAA'o ova AAdthin 
a short space of time. The first process is true tAAonning or “tAAmining,” 
the other merety tlic conception of a litter of tAvo. 

In 1934, AAutlrthis concept in mind, William Walter Greulich,^ one of 
the American authorities in tlie field of human tAvinning, investigated 
the relatwe importance of heredity in the production of both single and 
double OA^um tAAnns. The type of tAvin Avas differentiated solely by the 
method of plysical comparison, the placental relations being unknoAvn. 
He studied the parental stock of 366 pairs, 93 of AAdiich (25.4 per cent) 
appeared definitety monozj'-gotic. Greulich found that ‘'the parents of 
monozj'^gotic tAvins differed from the parents of dizj’-gotic tAvins in their 
capacity for tAvin production: the latter had tAvins much more fre- 
quently than Avould be expected if tAvinning Avere determined by chance 
alone, while the former shoAved a frequencj^ of tAvin births only verj’- 
slightty higher than the chance expectation.” Tliis tendencj’’ of exces- 
sive tAAon production by the parents of dizygotic tAvins Avas shared bj'' 
other members of the parents ’ families : brothers, sisters, parents, aunts, 
and uncles, AA’^hile the near relatives of the parents of monozj’-gotic tAvins 
shoAved no such proclivity. 

Greulich also analyzed the age distribution of the mothers at the time 
of the birth of the 273 pairs of dizygotic and the 93 monozj^gotic tAvins, 
and compared each Avith the frequency curve of the delivery age distribu- 
tion of six million mothers. He found that the age distribution of the 
monozj^gotic producing group AA^as approximately the same as that of 
the six million, but the diz 3 ’'gotic mothers had an appreciably older age 
distribution. On the basis of these data he Avrites : “If monozj’^gotic and 
dizygotic tAvinning Avere merely different expressions of the same tAvin- 
ning tendency, the former manifesting itself more readilj^ in j’-ounger 
mothers than the latter, one would expect the curve of the one to rise 
proportionally as that of the other falls. Such, hoAveA’’ei’, is not the ease, 
both curves tending more to parallel each other, AAdth each having a dif- 
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ferent mode. This suggests that monozygotic and dizygotic twinning 
are phenomena distinct from each other as regards most, or all, of their 
causative factors.’’ 

We thought that it might he valuable to analyze similarly a large series 
of twin births divided into monoz.ygotie and dizygotic groups on the 
basis of placental relations and compare the findings with Greulich’s. 
If the results were similar, it would be presumptive evidence tliat either 
method, namely, the physical comparison of tlie twins themselves or 
their placental relations, is satisfactory for distinguishing between 
single and double omim twins. 

THE MATERIAL 

As we stated previously 521 cases of twins occurred from 1896 to 1937 
on the Obstetrical Service of the Johns Hopkins Hospital. In most in- 
stances the placenta was carefulty described and when any doubt existed 
as to whether it was a single or a double ovum organ, the partition wall 
was subjected to microscopic study. Until his death in 1931 most of the 

specimens were examined by J. W. Williams. For some reason or an- 

« 

other the placental examination was not completely trustworthy in 43 
cases, so that they had to be excluded from the portion of this .study 
which depends on differentiating single from double ovum specimens. 
In 478 cases the placental relations were accurately described. Of these 
478 cases, 123 were single ovum and 355 double o^nlm. The proportion 
found to be monozygotic on the basis of the membranes shows almost em- 
barrassing agreement with the findings of Greulich derived from the 
physical comparison of twins themselves. Our series showed 25.7 per 
cent derived from one egg, and Gi'eulich’s, 25.4 per cent. 

EFFECT OF RACE 

The material of The Johns Hopkins clinic is almost equally divided 
between the black and white races (52.25 per cent black and 47.75 per 
eent white), so that it seemed unu.suaUy well suited for determining 
whether twinning is more common in one race than the other. There 
was 56.4 per cent of the twinning in black patients, and since this is 
only 4 per cent above expectancy, it is likely that the difference is ovdng 
to a sampling error and that race is not a significant factor; 57.7 per 
cent of the dizygotic specimens came from colored patients and 52 per 
cent from the monozygotic. 

recurrent t\vinning in the mothers of monozygotic and dizygotic 

PAIRS 

We thought that some light might be tlirovm on the biology of the 
two forms of twinning by determining whether recurrent twinning 
occurs with equal or different frequency in the two groups. Of the 478 
patients, 30 gave the history of having had twins in a previous preg- 
nancy. Of the 30 who gave tliis hi.story, 28 (93.3 per cent) delivered 
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double ovum specimens. Fifteen additional patients of the series were 
delivered of twins in a subsequent pregnancy. Of these, 14 (93.3 per 
cent) had double omim specimens at the time of their initial twin de- 
livery. Thus of the 45 cases demonstrating recurrent twinning, 42 were 
associated with the double omim variety and only 3 witli single ovum 
twinning. 

Unfortunately, our histories did not stress the presence or absence 
of twinning in near kin, so that we cannot compare tlie conclusive 
findings of Greulich in this respect to our ovoi. However, combining 
his results with ours it seems safe to conclude that double ovum tivinning 
is a definitely inherited specific condition which is likelj’’ to recur. 
Single ovum twinnmg appears to be a biologic sport which happens by 
chance and has little tendenc}’- to reappear. 



Fig-. 1. — 473 dizygotic and monozygotic twin-bearing mothers divided into the 
different age ^oups and compared with the age distribution of all patients admitted 
to the obstetrical clinic. For example, the first three columns show that 9.3 per cent 
of all the dizygotic twins were born to mothers of less than 20 years of age and 
18.5 per cent of all the monozygotic, while 27.1 per cent of the total obstetrical clinic 
population were iess than 20 years of age. 

AGE OF THE PATIENT 

The results of this portion of our survey are recorded in Table I and 
graphically illustrated in Fig. 1. It seems quite obvious from these data 
that single omm twinning occurs with ahnost the same frequency as 
the total births for the various age periods. There is a minor tendency 
to .shift from the lowest age group to the older ones. It is significant 
that bj'’ far the most common age group for single ovum twinning is 
the group (20 to 25) in which the greatest number of total births 
occurred. On the other hand di 2 ;j’^gotie twinnuig is fundamentally a 
function of the older age brackets. 
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In Fig. 2 we have compared our findings for the age frequency of 
monozygotic and dizygotic t-\vinning Avitli those of Greulich. Tlie struc- 
ture of his curves and our own are strikirigl}’- alike, whieli proves two 
things: First, that a real and similar difference has been found in tlic 
relation of age to the two forms of twinning by independent observers 
using different methods on entirely separate material. Second, since 
these two studies are so similar and sinee in one case the differentiation 
into two tjqies was made by the membranes and in the other by a physical 



FIs. 22. — Comparison of ago distribution of motliers bearing- dizygotic twins in two 
separate series, in one the variety of twin differentiated by a study of the fetal 
membranes (Guttmacher) and in the other by a physical comparison of the pair 
years after their birth (Greulich), Note the similarity between the two monozygotic 
curves and between the two dizygotic curves. 

Age distribution of mothers bearing monozygotic twins as diagnosed by 

membranes. 

— Age distribution of mothers bearing monozygotic twins as diagnosed by 

physical resemblance. 

— . — . — Age distribution of mothers bearing dizygotic twins as diagnosed by 

membranes. * 

_ _ _ _ _ Age distribution of mothers bearing dizygotic twins as‘ diagnosed by 

physical resemblance. 


comparison of the twins years after birth, it may be assumed that either 
method carefully carried out is satisfactory for separating monozygotic 
from dizygotic Uvinning. 
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PARITY OF THE PATIENT 

Tlie influence of parity on the two forms of twinning is recorded 
in Table II and graphically depicted in Fig. 3. Llonozygotic twinning 
occurs to tlie women of various parity with the same frequency that 
would he expected were it just a chance phenomenon. Dizygotic tvdn- 
ning, however, is relativety infrequent in primiparas and secundiparas 
(two-thirds as frequent as if it were the expression of chance distribu- 
tion), but it is excessively frequent in the grandes multiparas (twice as 
common as if it were the expression of chance distiubution ) . 

It is impossible to say whether this increased dizj’-gotic twinning in 
grandes multiparas is just another expression of the age factor or if the 



Pig. 3. — 47G dizygotic and monozygotic twin-bearing mothers divided into the 
different parity groups and compared with the parity distribution of the total obstetric 
clinic population. For example, the first three columns show that 20.2 per cent of all 
the dizygotic twins were born to primiparas and 31.9 per cent of all the monozygotic, 
while primiparas formed 35.9 per cent of all mothers who gave birth to viable infants. 


Table I. The Age Distribution of Mothers Bearing Single Ovum and Double 
Ovum Twins Compared to the Age Distribution of All Patients Admitted 
TO the Obstetrical Service of the Johns Hopkins Hospital 



UNDER 

20 

YEARS 

20-25 

25-30 

1 

30-35 

35-40 

40+ 

General obstetric clinic 
population, 9,589 con- 
secutive admissions 

27.1% 

32.0% 

19.1% 

11.9% 

7.5% 

2.4% 

Single orum twins, 119 
cases 

18.5% 

32.8% 


15.1% 

7.6% 


Double ovum twins 354 
cases 

9.3% 

22.3% 

25.4% 

22.1% 

19.2% 

1.7% 
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Table II. The Comparison of the Parity of Mothers Bearing Single Ovum and 
Double Otom Twins With the Distribution of Parity in the 
Whole Obstetrical Clinic Population 



PARA I 

PARA II 

PARA III 

1 PARA IV 

PARA V+ 

General obstetric clinic 
population, 29,227 con- 
secutive viable deliveries 

35.9% 

20.0% 

11.9% 


23,8% 

Single ovum twins, 119 
cases 

31.9% 

17.6% 

11.8% 

16.0% 

22.7% 

Double ovum twins, 357 
cases 

20.2% 

11.8% 

12.6% 

10.6% 

44.8% 


age factor is just another expression of the parity, or if two separate 
factors are represented. This could only he determined on a series much 
larger than our own, when the frequency of dizygotic twinning in primip- 
aras of the various age groups could he studied. Also, the frequency 
of dizygotic tivinning in grandes multiparas of the different age levels 
would have to be investigated. 


CONCLUSIONS 

1. Monozygotic and dizj'-gotic tivinning represent fundamentally sepa- 
rate biologic processes as evidence by differences in heredity, in the likeli- 
hood for recurrence and in the influences of age and parity. Slonozy- 
gotic twinning, true twinning or 'Hwaining,” appears to be a chance 
phenomenon while dizygotic twinning or the birth of a litter of two 
seems to be regulated by special laws. 

' 2, The differentiation of tivins into two types seems to be equally satis- 
factory if done by a study of the fetal membranes or the physical com- 
parison of the twins themselves months or years after birth. 
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Diaphragms of valves responsible for .sj'mptoms of obstruction are occasionally 
found in the female urethra. According to Stevens, congenital strictures are also 
common and meatotomy is the procedure of choice in the treatment of this condi- 
tion. The olive tip bougie, skenoscope and uretliroscope are the most useful instru- 
ments for the detection of urethral obstructions. The early detection and correc- 
tion of obstructing congenital strictures, diaphragms and other conditions are 
obviously of the greatest importance. 
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MALIGNANCY OF GRANULOSA CELL TUJIORS 

With a Report of One Case With Recurrence After Sixteen Years 

Beverley C. Compton, M.D., Baltimore, Md. 

(From the Department of Gynecology, University Dospital) 

G ranulosa ceU tumors of the ovary have in recent years appeared 
frequently in the literature and there are many and varying state- 
ments as to their degree of malignancjL These statements vary from 
that of Dworzak^ who sa.ys, ‘ ‘ Clinically tlie tumors are relatively benign. 
Recurrence and metastasis are relatively rare,” to Novak’s figure of a 
clinical malignancy rate of 28.1 per cent. However, the consensus of 
opinion is that the, malignancy rate is between 5 and 10 per cent. The 
following table (Table I) will give some idea on this subject, but in view 
of the fact that some of these figures may overlap due to recent zealous 
interest in these cases, these are not meant to represent the absolute. 

In this series of 187 eases, the outcome of 72 patients has not been 
recorded. Of the 115 patients remaining, 14 or 12.1 per cent either died 
postoperatively or the tumor was a postmortem finding, 20, or 17.4 
per cent are dead, or recorded as inoperable from metastasis or reeur- 
rence, and 81 or 70.5 per eent are well from periods varying from two 
months to fifteen years after operation. Of the latter, Maften reports 
one patient living and well eleven years after a second operation, when 
a tumor identical with that removed at the first operation was removed, 
and Rummeld reports one case living and well ten years after a second- 
ary operation. 

In view of the interest of these last two cases, I am reporting the fol- 
lowing : 

A. H., a forty-four-year-old wliite woman, was admitted to St. Agnes Hospital, 
Baltimore, on April 17, 1919, with the following history: Married, eight children, 
all normal deliveries, no miscarriages. The oldest child twenty-four years, youngest 
eight years. She began to menstruate at eleven years of age and the periods had 
always been regular and normal. She had enjoyed perfect health imtil nine months 
before, when she began to have some pain in the right iliac region, and about one 
month later she noticed a lump in this region which felt about the size of a hen’s 
egg. This gradually enlarged and with increase in size the pain increased in in- 
tensity. 

Examination showed the liver and spleen not palpable. She was not sensitive 
to pressure in the region of their location. A large tumor was easily palpable in 
the lower part of the abdominal cavity which it seemed to fill and extended up- 
ward to the umbilicus. On palpation it seemed to be hard ahd firm on the right 
side and rather soft on the left. There seemed to be two tumors, the right feeling 
like a fibroid, the left like an ovarian cyst. The urine was negative. 

On April 22, 1919, through a midline suprapubic incision, J. K. B. E. Seegar 
disclosed a large, irregular, ovarian mass with a distinct .sulcus pushing it in the 
midline. One-half of the tumor was very soft and filled with bloody fluid, the 
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POSTOPERATIVE 
NO. OF DEATHS OR 
CASES POSTMORTEM 
FINDING 


Aschner^ 


Brenner 


Compton 


Daileys 


Dworzaki' 


Eastlake^ 


Eltericlis 


Fahmyo 


FranliU 


Gottsclialk 




DEATH OR 
HOPELESS 

CASES FROM 

META.STASIS OR 

RECURRENCE 

WELL 

1 died with re- 
currence 6 
mo. after op- 
ation 

1 living and well li yr. 
after operation 


OUT- 

COME 

UNAC- 

COUNT- 

ED 



2 found at 
postmortem 
exam. 

1 died after 
operation 




1 living and well 1 yr. 
after second opera- 
tion and 17 yr. after 
first operation 







No operation 
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i 

AUTHOR 

NO. OF 

CASES 

, 

POSTOPERATIVE 

DEATHS OR 
POSTMORTEM 

FINDING 

DEATH OB 

HOPELESS 

CASES FROM 

METASTASIS OR 

RECURRENCE 

WELL 

OUT- 

COME 

UNAC- 

COUNT- 

ED 

ingggiiii 

33 

1 j 

3 

19 living and well 1 to 
4 yr. after operation 

• 10 

Mullerheim 

2 

1 



1 living and well 8 yr. 
after operation 

1 

Murphyi" 

1 

1 died 9 yr. 
after opera- 
tion with 
cerebral hem- 
orrhage 

1 died 6 daj's 
after opera- 
tion 

1 died 13 mo. 
after opera- 
tion 

1 died G mo. 
after opera- 
tion 

1 living and well 3 yr. 
after operation 

2 living and well 14 yr. 
after operation 

Neuinannis 


1 

1 died in 6 mo. 
with recur- 
rence 

4 living and well 24 yr. 
after operation 

Novakis. 20 

30 

2 

4 (inoperable) 

1 recurrence in 
3 yr. 

1 recurrence in 

yr- 

1 recurrence in 
7 JT. 

1 recurrence in 
1^ yr. • • 

1 recurrence in 
24 mo. 

1 living and well 2 mo. 

after operation 

1 living and well 1 yr. 

1 after operation . 

1 living and well 2 yr. 
after operation 

IG 


Plate2i 


Eobinson22 



Scheyer23 


Scliiif- 

'mann24 


Schroder 


Schulze2 


SoltmannSG 





1 living and well 10 yr. 
after second opera- 
tion 


1 died 4 yr. 2 living and well 1 yr. 
after opera- after operation 
tion with re- 1 living and well 11 


currence 


|l living and well 15 yr. 


1 died 10 days 
after opera- 
tion 



Spinal metastasis found at postmortem 


1 living and well 3 yr. 
after operation 


1 living and well 4 yr. 
after operation 

2 living and well 2 yr. 
after operation 

I living and well 1 yr. 
after operation . , 



1 died in 6 mo. 
with recur- 
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Table I — Cont’d 


AUTHOR 

NO. OF 

CASES 

POSTOPERATIVE 
DEATHS OR 
POSTMORTEM 

FINDING 

DEATH OR 
HOPELESS 
CASES PROM 
METASTASIS OR 
RECURRENCE 

■WELL 

OUT- 

COME 

UNAC- 

COUNT- 

ED 

Wolfe and 
Kamines- 
tersi 

2 



1 living and well 6 mo. 

after operation 

1 li%ung and well 15 yr. 


Total 

187 

14 (7.5%) 

20 (10.6%) 

81 (43.3%) 

72 

(38.6%) 

% of 115 
cases 
followed 


12.1 

17.4 

70.5 



other very hard and glandular (?). This gave the ph 3 'sical appearance of a 
bilateral cyst, especially as the soft one occupied the left side of the abdomen 
and the hard one the right side. There were numerous adhesions to the bladder and 
posterior surface of the broad ligament and to the omentum and small intestine, 
the most serious being to the mesentery of the lower ileum. In trying to lift 
the tumor through the incision the right tumor ruptured and some fibrin and 
serous fluid escaped into the general peritoneal cavity. Later the two halves of 
the cyst, where it was connected by a verj’’ narrow istlunus about 3 cm. wide, 
parted. It was very friable and broke with very little tension. The pedicle was 
elongated, and it was ligated very low down on the broad ligament, and the tumor 
along with the left tube was removed. The right tube and ovary were normal in 
appearance. The uterus was very much enlarged to about the size of a two 
months’ pregnancj' and was very soft. The appendix was not examined. 

Tollowing this, a pathologic examination was made by the late Dr. J. C. Blood- 
good which described the two tumors separately as measuring “16 by 12 by 
7 cm.’’ and “18 bj’’ 8 by 4 cm.’’ and both as having “a distinct capsule’’ and 
being “generally cystic’’ with the cysts containing “clear, blood-stained, and 
blood}' fluid.’’ “The tissue beneath and beyond the capsule’’ was described as 
looking “like the cortex of the brain’’ and was “soft and breaks like brain tissue 
demonstrating little or no intracellular stroma. ’ ’ 

The microscopic picture was described as “a carcinoma, cells occurring in 
large lobes with only a very fine stroma, and in smaller strands with more 
stroma.’’ The cells have moderatel}' well-stained protoplasm and round or oval 
reticulated light, to dark, staining nuclei. Mitoses seen. Also areas of same tumor 
invading fibrous tissue, some hemorrhage, and necrosis in some places almost 
resembling caseation. 

Following this operation, convalescence was uneventful, and the patient was not 
seen until sixteen j-ear.s later when she came to me at the Hospital for the Women of 
Maryland, Baltimore, on .Tune 11, 1935, at the age of sixty, complaining of a tumor 
of the womb. At this time she stated that four years before she had started to 
bleed vaginally for the first time since the above operation. This bleeding was small 
in amount and lasted four days. It then stopped until two years before, since 
which time she had had occasional bleeding and for three weeks a small amount each 
day. 

On June 16, 1935, she was admitted to the hospital (Unit No. 9066). Besides 
the above history of bleeding and her previous history, she only added that she 
Iiad a slight urinary frequencj' and occasional nocturia. She had also noticed for a 
few months that her “stomach would get very large and hard at times.’’ Examina- 
tion showed a lower midline abdominal palpable mass which was not tender and 
seemed to be on the anterior uterine wall. 
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On June 19, 1935, tlirougli a suprapubic midline incision, the omentum was found 
to be markedly adherent to the old scar and left adnexal region, and there was some 
old free blood in the peritoneal cavity. The adhesions were freed, revealing a mass 
about 10 cm. in diameter in the right vesicouterine fold wliich felt cystic in areas, 
imder smooth peritoneum, but apparently on toj) of and not involving the bladder. 
The left tube and ovary had been removed at previous operation and the uterus, 
wliich was iiushed posteriorly, was soft and about the size of a one and one-half 
months’ pregnancj’’. The right tube and ovary were free and normal and in no way 
connected with the mass in the right vesicouterine fold. TMs mass was first dissected 
free by splitting the peritoneum and freeing it from the bladder and anterior uterine 
wall to which it was adherent. A routine supravaginal subtotal hysterectomy and 
right salpingo-oophorectoniy was then done, the appendix and gallbladder examined 
and foimd to be entirely normal, and the abdomen closed following which a posterior 
colporrhaphj' was done. Her convalescence was uneventful. 

Pathologic Peport. — Gross: 1. A globular mass of tissue measuring S cm. in 
diametei-, nodular, soft in consistency, resembling a cyst, completelj’- encapsulated 
with a thin-walled capsule and a bluish mottled color. On section the capsule was 



Pis'- 1. — Tumor bisected showing continuity of capsule, hemorrhagic areas, and areas 

of necrosis. 

rough in appearance, giving the impression that it was adherent to adjacent struc- 
tures. On section there were several hemorrhagic cystic areas, the largest 1% cm. 
in diameter. The substance cut with ease and was of a light color, aptly described 
as “like cooked sweetbreads.” One area had a necrotic appearance (see Pig. 1). 

2. Uterus: Supracervically removed and previously opened measuring 11 by S by 
5^2 cm. Walls were 3% cm. thick. The cavity appeared slightly enlarged and the 
endometrium was tliickened and had a hj'perplastic appearance (Pig. 2). The right 
tube and ovary were attached and the tube was 7 cm. long and normal in appearance 
with the lumen patent and fimbria open. The ovary was normal in size and appear- 
ance. 

Microscopic: 1. The mass: There were some areas of masses of regular, round, 
somewhat clear cells tending to group in cylinders and pseudoalveoli whereas in other 
areas these cells were arranged about blood space (see Pigs. 4, 6, and 8). 

2. Uterus: The uterine wall was normal but thick and the endometrium was 
surprisingly tliick for a patient of tliis age with the glands greatly distorted in 
size and showing typical hyperplasia. The tube was normal and the ovary showed 
only marked senile atrophy (see Pig. 2). 




3. Fig. 4. 

FiS. 3. — PhotomicroBraph of original tumor showing cylindromatous type with 
multiple mitotic ceils. 

Fig. 4. — Pliotomicrograph of recurrence, slightly lower power than Fig. 3, showing 
cylindromatous pattern. 
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Pig. 5. — Photomicrograph of original tumor showing area of fibrosis and cells in 
sti-andlike pattern. 

Fig. 6. — Photomicrograpli of recurrence showing cells in strandlike pattern. 



Fig. 7. — Photomicrograph (higher power) of original tumor in very cellular area. 
Fig. 8. — Photomicrograph (higher pov/er) of recurrence showing mitotic figures, 
cylindromatous arrangement, and some fibrosis. 
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The sections of the tumor were at a . later date seen by J. M. Hundley, Spencer, 
Hovalc, and myself of Baltimore and by George Stewart of New York and Eobert 
Meyer of Berlin and the diagnosis of granulosa cell tumor was made. 

The sections of the tumor removed in 1919 were then procured through George 
A. Stewart of the Johns Hopldns Hospital and photomicrographs were made which 
are here shown comparing them wnth the tumor removed June 19, 1935. The tumor 
removed in 1919 is shown in Bigs. 3, 5, and 7; the recurrence in Bigs. 4, C, and 8. 

It is seen that these two tumors are identical in appearance, there being no micro- 
scopic differences except in the intensity of the stains, but the first tumor definitely 
arose from the left ovary whereas the recent tumor had no connection with the re- 
maining right ovary but arose in the vesicouterine fold. Burthermore, the latter was 
beneath glistening healthy peritoneum which showed no evidence of adhesions or 
other abnormalities. Thus, I am led to assume that the recurrence arose either 
from aberrant ovarian tissue with a granulosa cell rest or from a transplant of the 
previously removed tumor. 

In September, 1936, fourteen months after the second operation, this patient was 
seen and examined. The operative result was good and no evidence of recurrence 
could be found. X-ray therapy was advised for the second time and refused. 

In this case which I have presented, the patient at forty-four years 
showed a large left ovarian neoplasm with an enlarged somewhat boggy 
uterus, but no menstrual irregularities or mtermenstrual bleeding. Six- 
teen years later, some years after tlie expected menopause, she again 
showed an enlarged uterus with definite endometrial hyperplasia, a 
pelvic neoplasm microscopically identical vuth the first tumor, and peri- 
odic uterine bleeding. These findings all show evidence of excessive and 
prolonged folliculin stimulation produced by this feminizing type of 
tumor. 

AVhether the second tumor arose from a granulosa cell rest or from 
a recurrence of the previously removed tumor, I cannot say or prove, 
but the evidence leads me to lean toward the former. 
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TRBATi\IENT OF OBSTEUCTED FALLOPIAN TUBES IN 
STERILITY BY DIATHERMY AND TUBAL 
INSUFFLATION 

j\'Lvurice E. j\Iiktz, M.D., F.A.C.S., New York, N. Y. 

OURGrICAL reestablislimeiit of the lumen of the fallopian tubes has 
met with only limited success. It is most successful when the ob- 
struction is at the fimbriated end of the tube. Wlien the obstruction 
is at the isthmic or intramural portion, the results from surgical cor- 
rection have proved less satisfactory. Any nonsurgical measure which 
has some promise of improving the tubal status must be considered 
worth while. Repeated insufflation has in a number of instances proved 
to be effective. 

I have found that diathermy treatment combined Avith insufflation 
exerts a reparative influence on some chronically diseased tubes, leading 
to the restoration of patency, and is followed by pregnane}^' in many 
instances. 

The beneficial effects of diathermy are produced by the action of 
heat. The heat is generated by a high frequency current passing 
tlu’ough the tissues beUveen tAvo metal electrodes, the greatest concen- 
tration of heat being near the smaller electrode. The essential thera- 
peutic action of heat produced by diathermy is said to be due to tAA'o 
factors : (1) An increase in the volume of blood floAV to the area treated, 
due to Amscular dilatation; (2) A rise in local metabolism, the degree 
of AAdiich depends upon the actual temperature attained. Relief of pain 
and of spasm usually results. The explanation of this effect, hoAvever, 
is not yet clear. The increased permeation with heated blood is prob- 
ably the therapeutic factor of most importance. Diathermy distributes 
the heat deeply in the tissues, rendering the Amscular dilatation wide- 
spread and therefore more effective than metliods of superficial heat 
application. 

This report is based on the treatment of 44 eases of tubal obstruc- 
tion as determined by tubal insufflation before treatment Avas started. 
There Avere 30 cases of primary sterility and 14 cases of secondary 
sterilit}’-. Of the 44 patients treated, patency was reestablished to some 
degree in 25 eases. Of these 25 AA^omen, 9 became pregnant and gave 
birth to normal children. Taa^o patients developed ectopic pregnancies 
necessitating operation. In 14 instances no pregnancies have been noted 
as yet. 

Each patient received diathermy treatments one to three times a 
AA^eek, total ranging from 15 to 59 treatments. Each treatment lasted 
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from thirty to forty-five minutes, using from 2,500 to 3,000 milliamperes 
of current with the abdominal and sacral electrodes. When the ab- 
dominal and vaginal electrodes were used, the current employed was 
only 2,000 to 2,500 milliamperes. The electrodes used Avere a concave 
vaginal electrode, and for the alidomen and sacrum, ordinary Cook’s 
malleable tin metal, five by eiglit inches long, tAventy-tivo gauge, made 
by Westinghouse Electric Company. 


TECHNIC 

Ahdominal-Vaginal. — 1. The patient is placed upon an ordinary wooden table and 
draped as for a gynecologic examination. An anterior plate, five by eight inches, 
is placed over the abdomen just above the s}’'mphysis and the same size plate placed 
posteriorly. Both are connected to one pole of the diathermy apparatus. 

2. A lubricated concave vaginal electrode is then inserted into the posterior 
vaginal fornix underneath the cermx, the concavitj' of the electrode facing anteriorly 
and connected to the other pole of the diathermy apparatus. 

3. The current is then gradually increased so that the maximum amount, 2,500 
milliamperes, is reached in about ten to fifteen minutes and this is maintained 
throughout the treatment. 

Abdominal- Sacral. — In the abdominal-sacral method, the same size plates are 
used but the anterior plate is connected to one pole of the diathermy apparatus 
and the sacral plate to the other pole. The current is raised to 3,000 milliamperes. 

4. Until patency is established, the patient receives two tubal insufflations a 
month, each immediately following the diathermy treatment. The pressure is kept 
at 200 mm. of mercury at first for fifteen seconds, then thirty seconds, and finally 
as long as sixty seconds, depending upon the degree of pain and discomfort it 
causes. After patency is established the patient receives one tubal insufflation a 
month, one week after the menstrual period, immediately following the diathermy 
treatment, until normal tubal contractions are obtained or appro-ximated. 

The number of diathermy treatments in the 14 patients in whom 
tubal patency was reestablished but who did not become pregnant is 
shown below : 


1 patient 
1 patient 
8 patients 
3 patients 
1 patient 


10-20 treatments 
20-30 treatments 
30-40 treatments 
40-50 treatments 
50-00 treatments 


The average number of diathermy treatments per patient was thirty- 
five, and the average time to establish patency ivas seventeen weeks. 

Tlie number of diathermy treatments in the 9 patients iviio became 
pregnant ivere as folloivs: 


1 patient 
5 patients 

2 patients 
1 jjatient 


20-30 treatments 
30-40 treatments 
40-50 treatments 
50-00 treatments 
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The avei’agc iiiiniber of diatherniy treatments per patient was thirty- 
eight. The average time necessaiy to estahlisli patencj'’ was sixteen 
weeks. 

Two eases (1 and 2) illustrating the tubal status before, during, and 
at completion of treatment of two patients who did not become pregnant 
are given here. 

Case 1. — G. H., aged twenty-six, married four years, was never pregnant. Her 
menses began at the age of twelve, every twenty-eight days, of four daj's’ dura- 
tion, moderate in amount. Tliere was no pain except slight bachache the first day 
of each period. Patient had a tonsillectomy nine years ago followed by pneumonia. 
No contraceptives were ever used. Hiihner test positive. 

Vaginal examination showed a normal introitus. The cervix was normal. The 
uterus was of moderate size, anteflexed, not freely movable. Both adnexa were en- 
larged, thickened, but not tender. Smears for gonococci were negative. This pa- 
tient gave a history of pelvic gonorrheal infection ten years ago. 

This patient received five tubal insufflations and 33 diathermy treatments before 
patency was reestablished (see Figs. 1, 2, 3, 4, and 5). 

Case 2. — H. S., aged twenty-seven, married seven years, never pregnant. Condom 
contraception was practiced for the first two years. Menses began at the age of 
sixteen, every thirty days, of five days’ duration with moderate bleeding. Cramps 
occurred on the first day of each period. 

Vaginal examination showed a normal introitus. Cer^^x was normal. Small 
anteflexed uterus, freely movable. Both adnexa were enlarged and thickened but 
not tender. Patient gave a history of neisserian infection ten years ago. Smears 
for gonococci were negative. Huliner test was positive. 

This patient received five tubal insufflations and 39 diathermy treatments before 
normal patency was reestablished (see Figs. 6, 7, 8, 9, and 10). 

I am presenting here two cases (3 and 4) illustrating the tubal status 
before, during and at the completion of treatment of two patients that 
developed ectopic pregnancies. 

Case 3. — M. B., aged thirty, married eight years, never became pregnant. Ap- 
pendectomy with drainage six years ago. Dilatation and curettage for sterility 
three years ago. hlenses began at the age of fourteen, every twent 5 ’^-eight days, of 
four days’ duration with moderate flow. Severe backache the first two days of 
each period. 

Vaginal examination showed a moderate sized uterus, retroverted but movable. 
Right adnexa was normal. The left was enlarged and thickened but not tender. 
Smears for gonococci were negative. Hiihner test was positive. 

This patient had five tubal insufilations and 43 diathermy treatments and be- 
came pregnant two months after the last tubal insufflation, developing a right 
ectopic pregnancj' requiring operation. This patient gave birth to a normal child 
two years later (see Figs. 11, 12, 1.3, 14, and 1.5). 

Case 4. — M. D., aged twenty-three years, married five years. Had one child 
four years ago, instrumental delivery, followed by a mild postpartum sepsis. Menses 
began at the age of fourteen, everj^ three or four months, lasting five days, mth 
very little flow. Hiihner test was positive. 
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Vaginal examination showed a retrovcrted uterus, not freely movable. Botli 
adnexa were enlarged but not tender. Smears for gonococci were negative. 



Fi&. 1. Pig. 2. 


Pig. 1. — Case 1. Pirst Rubin Test: The pressure rose to 200 mm. of mercurj' the 
first time, then was allowed to drop. The second time the pressure rose again to 
200 mm. and was kept there for half a minute. The patient had central abdominal 
pain during the test ; there were no shoulder pains when sitting up. 

Pig. 2. — Case 1. Second Rubin Test : The pressure rose to 200 mm. of mercury 
and was maintained for half a minute the first time. Tlie second time the pressure 
was kept at 200 mm. for almost one minute. Tlie patient experienced slight central 
abdominal pain during the test ; but no shoulder pain when sitting up. 



Fig. 3. Fig. 4. 


Pig. 3.— Case 1. Third Rubin Test: After ten diathermy treatments the pressure 
twice rose to 200 mm. of mercury ; the first time the pressure was held for halt a 
minute, and the second time for three-quarters of a minute. Very little pain w’as 
experienced during the test ; shoulder pain was noted when sitting up. 

Pig. 4.— Case 1. Fourth Rubin Test: After twenty-one diathermy treatments the 
pressure rose to 200 mm. of mercury and was kept there for half a minute, rh®" 
allowed to drop. The second time the pressure rose again to 200 mm. and gradually 
dropped to 160 mm. No shoulder pain was complained of when sitting up. 





Fig. 5. — Case 1. Fifth Rubin Test: After thirty-tliree diathermy treatments the 
pressure rose to ISO mm. of mercury. The patient experienced severe pain in the 
lower quadrant during tlie test. The pressure gradually dropped to 130 min. an 
fluctuated around 130 mm. with very little tubal contractions. The patient had sever 
pain in the right slioulder four hours after the test. 

This patient had 3 tubal insufflations and 24 diathermy treatments and developed 
a left ectopic pregnancy four months after the last tubal insufflation (see Figs. 
IG, 17, and IS). 
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Two cases (5 and 6) illustrating the tubal status before, during, and 
at the completion of treatment of Wo patients that developed normal 
pregnancies are given here. 




Pig. G. — Case 2. First Rubin Test; The pressure rose twice to 200 mm. of mer- 
cury; the second time the pressure was kept at 200 mm. for half a minute. Slight 
central abdominal pain occurred during the test, also pain in the left lower quadrant. 
No shoulder pain was complained of when the patient sat up. 

Pig. 7. — Case 2. Second Rubin Test; After twelve diathermy treatments, the pres- 
sure rose to 200 mm. of mercury and was maintained at that level twice for half a 
minute. The patient complained of pain in tlie left lower quadrant during the test ; but 
no shoulder pains when sitting up. 






Pig. 8. — Case 2. Third Rubin Test: After twenty-one diathermy treatments, the 
pressure rose to 160 mm. of mercurj’- and then dropped to 120 mm. and then rose 
again to 140 mm. and fluctuated around 140 mm. The patient complained of pain in 
the left lower quadrant during the test and of severe right shoulder pain when 
sitting up. 

Pig. 9. — Case 2. Fourth Rubin Test: After twenty-four diathermy treatments, 
the pressure rose to above 170 mm. of mercury and gradually dropped to 140 mm. 
with very weak tubal contractions. The patient complained of pain in both lower 
quadrants during the test but no shoulder pains when sitting up. 


loo 



Pjg. 10. — Case 2. Fifth Rubin Test: After thirty diathermy treatments, the pres- 
sure rose to 140 mm. of mercury, gradually dropped to 120 mm. and then fluctuated 
around 100 mm. with fairly normal tubal contractions. The patient complained of 
pain in the left lower quadrant during the test and severe right shoulder pain upon 
sitting up. 


Case 5. — S. D., aged thirty-six, married eight years, had an abortion five years 
ago at two months, followed by dilatation and curettage. This patient had been 
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Avliieli occur hi individuals over forty years of age is not very satis- 
factory, even from a theoretical j)oint of view. 

As will be shown later in the irradiated ovary of the mouse, although 
the changes that occur are not entirely comparable to what takes place 
in the human ovary and are therefore only suggestive, the granulosa 
tumors are derived from surviving granulosa cells of the fully differ- 



Pig'. 5. — Granulosa tumors of the mouse ovary. A, Very early granulosa growth 
after irradiation with x-ray, showing growth among degenerated granulosa, theca 
and lutein cells. B, Later stage of gro-wth showdng proliferation of granulosa cells 
in cylindromatous pattern. C, Much later, large cylinders of solid cells. D, Solid 
pattern, no differentiation. 

entiated adult ovary. Furthermore, the luteomas are formed by lutein- 
ization of the granulosa tumors thus produced. The possibility, there- 
fore, suggests itself that even in the human being, some granulosa 
cells of the follicular S3’'stem may survive the menopause and under 
some unknown stimulus develop into tumors. Or it may be that the 



TRAUT-BUTTERWOKTII : TUJIORS OF HUMAN AND JIOUSE OVARY 997 


It has also been generall.r accepted tliat the tumors Ave are consider- 
ing did not arise in Ihc Iininan ovary from normally differentiated 
theca, granulosa, or lutein cells. Instead, it has been thought, folloAv- 
ing the teachings of Robert Meyer and Walthard, that they were 
formed from unused ne.sts of partially differentiated cells called 
“Granulosaballen” surviA’ing the period of embryonic development. 



of the human ovary. A, Partially luteinized granulosa 
(diffuse type of Lecdne). B, Completely luteinized portion of a granulosa 
ta^?*" type of Lecdne — folliculome lipidique). <7, So-called "luteoma.” Cer- 

tum*^”^ an ovarian tumor of lutein cells, but in all probability a luteinized gi'anulosa 
Slid granulosa cells are still seen. D, Luteinized tumor stained with 

uuan III to demonstrate intra- and extracellular fat droplets. 

These “Granulosab alien’' or “ Granulosaschlauche ” are frequently 
seen at the hilus of the fetal OAmiy and occasionally in the OA’-aiaes of 
children. Only a feAv instances haA’^e been reported in Avhich they have 
been observed in the adult OAmry, and none in that of the postmeno- 
pausal woman. This explanation of the etiology of tumors most of 
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Furtli and Butterworth have recently reported a series of 57 ovarian 
tumors which tliey induced by exj)osing sexually mature female mice 
to 190 kilo., 30 ma. of x-raj’’ radiation at 50 cm. distance tlirough 0.5 mm. 
of copper plus 1 mm. of aluminum filtration. These animals were allowed 
to live to senescence and died of relatively natural causes. Tlius the pe- 
riod of growth of the tumor following radiation was of various durations. 
Another series of 65 mature animals has been studied bj^ sacrificing 
them at progressively increasing periods of time following radiation. 
The postradiational time varied in this group from 3 to 787 days. Both 
series of tumors Avill be desciibed in greater detail in other papers. 
Dr. Furth has veiy kindlj’- allowed us to studj’’ and make photographs 
of this large material, a privilege •which is very gratefully acknowl- 
edged. 

A studj’’ of the first group of ovarian tumors at once revealed a 
striking resemblance not only morphologically but from an endocrin- 
ologic point of vie'w as well, to the various forms of tumors seen in 
the granulosal series in the human being, with the exception of the 
theca cell tumor. The mode of dcA^elopment of these new groAvths and 
an interpretation of their origin and relationship is possible ouly in 
the second series in which the ovarian changes were graduated as to 
time interval after irradiation. 

CHANGES IN THE MOUSE’S OVARY FOLLOWING X-RAY RADIATION 

In general it may be said that the reaction of the cells of the ovary 
to radiation depends upon their degree of maturity, on the one hand, 
and their degree of differentiation, on the other. A few of the animals 
were not quite mature sexually at the time of radiation. In these 
animals the effect of the rays was more depressing to aU cells than 
in the older animals. In the sexually immature mice, the ovary was 
reduced to a fibromatous atrophic organ with no surviving epithelium 
or differentiated stroma excepting the peripheral ovarian epithelium. 
In the mature animals the ova were the first cells to degenerate and 
were followed more or less completely bj’- the granulosa, while the 
theca cells, germinal epithelium, and lutein cells withstood radiation 
to the extent of survival. The lutein cells degenerate very slowly and 
show only slight signs of prolifei-ation, whereas, in the granulosa and 
germinal epithelium, subsequent proliferation is tremendous. 

It may be .said, therefore, that the radiation effect produces (1) de- 
generation of all ova; (2) partial degeneration of the granulosa; (3) 
only slight effect on the theca and lutein cells; and (4) .stimulates 
proliferation of the germinal epithelium and the granulosa cells. The 
degenerative phase lasts about 150 days after which the proliferative 
phenomena occur on the part of the gi’anulosa and germinal epithelium. 

The proliferation of the germinal epithelium takes place at first on 
the periphery of the ovary and .subsequently produces invaginations 
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granulosa tumors in the ]')ostuieuopausal -woman have a prolonged 
gro^Ytll period and that they commence to grow at or about the cli- 
macterhnn, finally developing to considerable size only at a very much 
later period. 

GRANULOSA CELL AND LUTEIN CELL TU.-^IORS IN MICE 

i\Iuch is to be learned of the interrelationship of these tumors by a 
study of experimenlally produced ovai-ian tumors in mice. Several 









Pig. G . — Lutein tumors of the mouse ovary. A, Localized luteinization ivith some 
regeneration in a cylindromatous granulosa tumor. B, Diffuse luteinization in a solid 
type of granulosa tumor. G, Compare -with Fig. 4, B. This is a luteinized granulosa 
tumor in the mouse. D, Granulosa tumor showing tubular arrangement with very 
early luteinization. 

allusions to our findings in these growths have already been made in 
various connections. However, it seems necessary to give these in a 
niore complete and logical manner, as an understanding of the human 
tumors is immeasurably helped thereby. 
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tion of these growths in the mouse to that probably obtaining in the 
woman, it may be supposed that the hyperplasia was the result of the 
full}’’ mature granulosa cell bodies which then further differentiated 
to form lutem cells with continued estrin secretion. No unquestion- 
able secretory phase was seen with any granulosa tumor in mice, and 
only a few luteomas produced this progestin effect in the endometrium. 

SUMMARY 

Theca cell, granulosa cell, and lutein cell tumors are closely related 
etiologicall}^ and physiologically. 

Each of these types of tumoi’s po.ssesses the capability of assuming 
a variety of growth forms and degrees of cellular differentiation. The 
theca cell tumor exists in two forms : unluteinized and luteinized, the 
latter being the one commonly described. In its luteinized form it 
resembles the diffuse ty-pe of luteinized granulosa cell tumor in which 
there is much fibrous connective tissue. The luteinized granulosa cell 
tumor in Avhich the cells are closely packed with little intervening 
fibrous connective tissue has close morphologic resemblance to the 
luteoma and is probably the onl.y Avay”- in which true luteoma can arise, 
as we have seen only'- slight evidence of growth in lutein cells. They 
all secrete estrin and have a similar phy'siologic effect on the uterus. 
Whether in addition, the luteinized forms secrete progestin has not 
been proved. The secretory endometrium reported to have accom- 
panied some granulosa cell tumors as well as the prolonged amenorrhea 
associated with most of the luteomata strongly suggests that progestin 
is secreted by’- these tumors under certain conditions. 

The ultimate etiology* of these tumors is still in doubt. Whether they 
are derivatives of coelomic epithelium or whether they’- come from 
ovarian mesenchy’^me remains to be proved. However, the evidence 
for a coelomic epithelial origin becomes progressively'^ weaker as new 
information is brought to bear upon the subject. 

The belief that the tumoi’s caimot arise from surviving adult granu- 
losal cells is also in doubt. The evidence from our mouse tumors, 
though not conclusive, points definitely^ to the possibility that they^ may 
arise in this way*. Thus the “Granulosaballen’^ theory* of Robert Mey*er 
is placed in greater doubt than has formerly been the case. 

That the granulosa cell tumor can become luteinized either diffusely 
or locally* has been demomstrated. This process occurs aiid explains 
satisfactorily the occurrence of the Leeene type of tumor and prob- 
ably* the luteoma as ivell. 

With more careful hormonal studies and examinations of the endo- 
metrium in patients carry*ing luteomas and partially luteinized gi’anu- 
losa tumors, we should expect to find more frequent evidence of 
progestin activity. 
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into the suhslance of the ovaiy toward the liiliiin which, if the animal 
lives 300 to 400 postradiational days, develop into a form of germinal 
epithelial adenoma which has no hormonal significance and no relation 
to the granulosa scries of tumors. That there is no connection betAveen 
the proliferation of the surface epithelium and the .subsequent develop- 
ment of the granulosal or lutein type of tumor is a conclusion that is 
reached after careful study of many sections of these tumors. Special 
thought was given this point because of the Pfliiger-AValdeyer theorj^ 
of the origin of granulosa cells and because of the conclusions of Bram- 
well, Parlvcs and Fielding Avho, in studying infantile animals after 
radiation, tliought that there was such a relationship. In these series 
of sexually mature animals no definite relationship Avas found to exist. 

The development of the granulosa and lutein tumors took place from 
siuwmng gramdosa cells and ])erhaps from theca cells. 

The nests of groAA’ing granulosa cells can be seen proliferating in the 
acinus of the partially degenerated follicle. In some the groAvth is 
rapid, forming a solid mass of cells similar in every Avay to the cylin- 
dromatous type in the human tumor. In others a small rosette ar- 
rangement AAuth a small central area of degenei-ation simulates the 
Call and Exner bodies. Occasionally the degeneration of the central 
area is more complete, the cells being replaced by fluid corresponding 
to the foUicxdoma type of groAvth seen in the human tumors. In other 
areas the proliferation of cells extends in the connective tissue planes 
and results in a trabecular disposition of the tumor. 

Luteinization occurs diffusely as in the Leeene type of tumor and 
also in masshm foci forming true luteomas. Finally, eA’-en the rare 
tubular arrangement of the granulosa cells Avas seen in these mouse 
tumoi’s. 

evidence of endocrine ACTIAUTY in mouse GRANULOSA TUMORS 

It is a Avell-recognized principle among pathologists that morpho- 
logic analogy is not sufficient eAudence to establish identity. Therefore, 
physiologic activity may give important additional eAudence to estab- 
lish the similarity of the mouse to the human tumor. There is every 
reason to belicA’-e that the granulosa cell tumors AAdiieh develop after 
radiation in the mouse’s ovaides are, if not identical, at least very 
similar to the human tumors. This conclusion is based upon morpho- 
logic similarities and the fact that the uterus, especially the endo- 
metrium, reacts to their presence by deAmloping a hj^perplastic endome- 
trium. In one animal the uterine Avail Avas penetrated by the endo- 
metrium and true adenomyosis Avas observed. 

The luteomas Avere possibly somewhat more usually associated Avith 
the hyperplastic phenomenon in the uterus than the granulosa cell 
tumors. At first this may seem contrary to what is usually seen in 
human tumors. However, if one compares the relatively short dura- 
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tlie original circlet of cells. The vast mass of the ovary vhich is so frequently 
called stroma, but Avliich I prefer to call parenchyma, contains not only connective 
tissue elements but a vast number of differentiated mesenchymal cells vhich have 
the potentiality to become either granulosa or theca or possibly other cell types, and 
I believe that it is from these parenchymal cells that the granulosa and theca cell 
neoplasms arise. This concept would more readily explain why such tumors develop 
after the menopause, when the follicles have degenerated and the follicular epithelial 
growth no longer exists. The parenchyma undoubtedly contains structures capable 
of further development when properly stimulated. '\Miat the stimulus is at the 
present time is unlcnown. The slides that Dr. Traut demonstrated of the mouse 
tumors seem to me to add weight to the concept of the histogenesis of the granulosa 
and theca cell tj’pe of tumors. 

It is possible that one may get combination tumors such as the following: The 
patient was past the menopause and complained of bleeding. Eobert Meyer, who 
saw sections of the growth, thought that the tumor might be an arrhenoblastoraa 
but hoimonal study of the tumor tissue .showed that it contained a considerable 
amount of estrin. It is perfectly reasonable to suppose that a tumor can be com- 
I^osed of twm components responding to a common stimulus and the result of such 
a growth might be a tumor presenting characteristics of each type. In the instance 
above quoted the possibility of an arrhenoblastoma in association with a granulosa 
cell tumor can be entertained. The .sjTnptomatology may at times be confusing. 
We may have a clinical picture which does not conform to the type we anticipate, 
such as the masculization associated with the tumor of the granulosa cell type, 
but it is only a question of time when the clinician and laboratory worker will 
have sufficient material to enable him to classify these growths. 

Dr. Traut suggests that luteoma represents the luteinization of either a granulosa 
cell tumor or a theca cell tumor, and with that concept I am entirely in accord. I do 
not believe that the tumor can arise from a completed granulosa lutein cell. The 
term granulosa lutein cell is applied to a granulosa cell that has undergone a definite 
lipoid change, and such cells if they were capable of reproduction would reproduce 
as normal granulosa cells and not as luteinized cells. Yet, I believe that in many 
instances the tumors that have been reported as luteomas w'ere either metatastic 
lijqpemephroma or tumors arising from aberrant adrenal cortical tissue. Further- 
more in many instances the symptom associated with luteoma strikingly resembles the 
sjTnptom complex associated with adrenal cortical neoplasm. One so-called luteoma 
that I had an occasion to examine and wdiich had been reported in the literature 
turned out to be a Krukenberg tumor. 

DE. HOWAED C. TAYLOE.— Dr. Traut and Dr. Geist have covered the 
embryologic aspects of this subject exliaustively. I wish, tiierefore, to make a 
few clinical points in regard to the frequency of these tumors, and to the sjauptoms 
they give rise to. 

On the gjmecologic service of the Eoosevelt Hospital, there were treated 405 
cases of bleeding after the menopause during a fifteen-year period. Of those cases, 
there were only four that belonged to the group under discussion. Hence if you 
have a case of postmenopausal bleeding, the chances are, roughly, one hundred to 
one that a granulosa cell tumor is not present. In the 405 cases, there were in all 
23 cases of ovarian tumor. Besides the 4 granulosa cell tumors, there were S 
tj-pical adenocarcinomas of the ovary, and 11 miscellaneous benign tumors, most of 
them pseudomucinous cystadenoma. Hence if you have a case of bleeding after the 
menopause even when associated with an ovarian mass, the chances are still five 
to one that you are not dealing with a granulosa cell tumor. 



TRAUT-BUTTKR\VOI?TII : TUI^rORS OF HU^fAN AND JIOUSE OVARY 1008 


In view of this vorlc wliich definitely demonstrates that the x-ray 
ultimately lias a stimulating effect upon the granulosa cells, it may 
he vise to limit the nse of x-ray in the woman to those conditions of 
sneh urgency as vonld justify its nse despite this effect. It would 
seem that x-ray abortion and sterilization were examples of procedures 
which usually would not hare this justification. 

The .stiicUos of the ov.'iriaii tumor.-^ of mice have been supporter! by a grant from 
the International Cancer Re.seareh Fouiulation. 
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DISCUSSION 

DR. SAMUEL H. GEIST. — The histogenesis of granulosa cell tumors of the ovary 
IS still a subject of considerable discussion. Fischel’s theory that the ovarian 
parenchyma is the result of the differentiation of the mesenchymal cell mass is 
being accepted by a large number of embryologists. Fiscliel ’s theory is more 
logical in that it conforms to the accepted belief of the development of other organs. 

The ovum is surrounded by a single row of parenchymal cells, i.e. follicular cells 
and the further development of the follicle cells is the result of the proliferation of 
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Though it is a little early to formulate a final rule of therapy, the following 
plan is presented. A well-encapsulated, unilateral, granulosa cell tumor in a woman 
in the cliildbearing age, requires only simple salpingo-oophorectomy. If the tumor 
is bilateral, it has clinically, at least, malignant potentialities. Complete hysterec- 
tomy and bilateral salpingo-oophorectomy are indicated. In franldy malignant cases, 
the treatment should be that of any other ovarian malignancy, surgical removal of as 
much of the tumor and contiguous tissue as possible, followed by deep x-ray therapy. 
The reports on the efflcacj' of the latter agent are contradictory in the literature. 
The records of dosage are so unsatisfactorj' that no conclusions appear warranted. 

DE. SANPOED KAMINESTEE. — The possible effects of irradiation on this 
tumor in human beings has been brought out. The first tumor Dr. Gordon referred 
to was some 6 cm. in diameter. Although the uterus showed extensive change as a 
result of the radium treatment, the ovarian growth had not been affected. We 
were unable to say whether or not the tumor was present at the time radium was 
first employed. 

In another case at the Long Island College Hospital, the patient had post- 
menopausal bleeding for w'hich she was treated with radium. At the time, she 
presented no evidence of any tumor. Six months later, however, there was a large 
mass in the pelvis. IWien it w'as removed, the mass was found to be a granulosa 
cell carcinoma. This patient died within eight weeks of operation. 


EXPERIENCE IN THE TREATMENT OP CARCINOMA OF THE 
FUNDUS OP THE UTERUS, WITH FIVE-YEAR 
END-RESULTS IN PORTY-SE^CEN PATIENTS'^ 

Lewis 0. Schepfey, M.D., and William J. Thudium, M.D., 

Philadelphia, Pa. 

(From the Department of Gynecology and the Tumor Clinic, Jefferson 
Medical College Hospital) 

T he experiences here related concern 68 consecutive patients ad- 
mitted to the ward and pi’ivate services of Dr. Brooke M. Anspach 
and associates. Department of Gynecology, Jefferson Medical College 
Hospital, from Sept. 1, 1921, to Sept. 1, 1936, in each of whom a diag- 
nosis of carcinoma of the uterine fundus was substantiated histologi- 
cally. The study provides a basis .- first, for a review of certain points 
of general interest relative to the entire group; second, for a discus- 
sion of the treatment and end-results observed in a five-year series 
totaling 47 patients. There are no untraced patients. 

AGE INCIDENCE, PARITY, AND RACE 

On admission, 55 patients were between the ages of fifty and seventy (80.9 per 
cent). Thirteen were under the age of fifty (19.1 per cent). The youngest patient 
in the series w’as thirty-seven, the only one in the group under forty years of age; 
the oldest was sixtj'-nine. Two patients were Jewish; only one was a negrcss. 
Twenty-five were nulliparou.s (.30.7 per cent), of whom 13 were uiimarried. 

♦Read at a meeting of the Ob.stetric.al Society of Philadelphia, March 4, 1937. 
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Mlien you liavo tins combination of a palpable ovarian tumor with bleeding in the 
postmenopausal period, the bleeding nuiy be due to several causes. In tlie first 
place, if you have a carcinoma of the ovary, j’ou are liable to liavo an associated 
carcinoma of the endometrium. Tlic bleeding is then due to the endometrial and 
not to the ovarian lesion. In the second place, a certain number of uteri with 
ovarian tumors bleed, in .spite of the fact that the endometrium is atrophic. Various 
explanations have been given for this. Possibl.y the presence of a large tumor 
in the pelvis produces congestion of the blood vessels of the endometrium. There 
is a suggestion in the literature that some of the nonspecific tumors have some effect 
finally on the endometrium, such as one or two reports of hyperplastic changes 
in the endometrium associated with pseudomucinous cystadenoma. (Lantern slide 
demonstration of 4 tumors of granulosa cell group.) 

DE. ONSLOAV A, GOEDON, JE. — The clinical diagnosis of these tumors is not 
as a rule difficult when thc^' occur before puberty or after the menopause. When 
they originate during active sexual life the diagnosis is much more difficult. After 
the menopause, the first procedure is curettage, and in most of these cases this will 
reveal a definitely hj-perplastic endometrium without evidence of malignancy. With 
postmenopausal bleeding of a somewhat regular type, not irregular spotting or scant 
metrorrhagia, associated with a h 3 'perplasia of the endometrium, one is fairly well 
justified in making a diagnosis of granulosa cell tumor. 

In each of two cases of granulosa cell tumor I have recentlj* seen there had been 
a provisional diagnosis of carcinoma of the corpus, but curettage of each jdelded 
a definite hyperplastic endometrium. One of those patients subsequentlj' came 
into the Gjaiecological Service at Long Island College Hospital and has been 
reported by Drs. Kaminesfer and Wolfe. That patient had a curettage followed 
by intrauterine radiation and x-raj', but the bleeding recurred and a granulosa cell 
tumor was later removed. 

The second patient was first seen in 192G when fifty j'ears of age, suffering from 
menorrhagia of a regular t.vpe. She had not passed through the menopause. The 
uterus ivas definitely mj'omatous, about the size of a three months’ gestation. Be- 
cause of a recent operation for cholecj^stitis, it was thought unwise to treat her 
menorrhagia by laparotonij', and so she received x-ray radiation. This controlled 
her bleeding and produced an absolute amenorrhea of eight years ’ duration. In 1934, 
when fifty-nine j^ears of age, she began to have metrorrhagia resembling somewhat 
menstruation in type and a diagnostic curettage was done. The histologic findings 
showed simply hj-perplasia of the endometrium with no evidence of malignancy. 
At the time of curettage radium was introduced into the body of the uterus, and 
she was given 2,400 mg. hr. intrauterine radiation. Bleeding, however, did not cease 
entirely. A diagnosis of granulosa cell tumor of the ovary was then made, and 
in 1935 she had a complete hysterectomy with a bilateral salpingo-oophorectomj". 
The unilateral ovarian tumor measured 6 cm. in diameter and was classified as a 
granulosa cell tumor growth. This case is very interesting and emphasizes the point 
made recently by Studdiford that many of these tumors are exceedingly radio- 
resistant. 

DE. SAMUEL A. WOLFE. — The need for the studj’’ of the criteria of malignancy 
m this group is shown by the varying reports on the frequency' of malignant 
examples. In Schiller’s series of 24 cases, 8, or 33 per cent, were malignant. In 
Habbe’s series of 70 cases, 14 per cent W'ere clinically malignant. In the largest 
senes in this countrj’- (Novak and Brauner), there was an incidence of malignancy 
m 28.1 per cent of the cases. Large numbers of mitotic figures are suggestive. 
Variation in the size and shape of the nuclei is of special significance only if 
cells of similar pattern are studied. 
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sterile ever since. The menses began at the age of fifteen, every three weeks, lasting 
two days with a moderate amount of flow. Slight backache the first day of each 
period. 




Fig'. 11. — Case 3. First Rubin Test: The pressure rose twice to 200 mm. of mer- 
cury and each time was maintained for half a minute. ■ The patient had pain in both 
lower quadrants during the test; but no shoulder pains when sitting up. 

Fig. 12. — Case 3. Second Rubin Test ; After eight diathermy treatments the pres- 
sure rose twice to 200 mm. of mercury; the first time the pressure was kept at 200 
mm. for half a minute ; the second time for a full minute. The patient had pain 
in both lower quadrants during the test ; but no shoulder pains when sitting up. 



Fig. 13. — Case 3. Third Rubin Test: After twenty-four diathermy treatments the 
pressure rose to 200 mm. of mercury and was maintained the first time for one minute 
and the second time for three-quarters of a minute. The patient had pam in the 
right lower quadrant during the test ; but no shoulder pain when sitting up. 

Fig. 14. — Case 3. Fourth Rubin Test: After thirty-six diathermy treatments the 
pressure rose to 180 mm. of mercury and gradually dropped to 160 mm. and 
to 140 mm. with very slight tubal contractions. The patient had pain in the right 
lower quadrant during the test and pain in the right shoulder one hour after the test. 


Xjoo 



Fig. 15. — Case 3. Fifth Rubin Test: After forty-three diathermy trcatment.s the 
pressure rose to 170 mm. of mercur>' and gradually dropped to 140 mm.; with veo 
faint tubal contractions. The patient had slight pain in the right lower quadrant 
during the test ; and pain in the right shoulder two hours after the test. 


Vaginal examination, showed a slightly enlarged uterus in anterior position, freely 
movable. Both adnexa were thickened but not tender. Smears for gonococci were 
negative. 
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The proportion of pa(ie}ils willi fuiulal carcinoma admitted to the ward service, 
when compared with fliosc admitted willi cervical carcinoma during the same period, 
was 1:9.5S (Table I). 


Taisle I. Age IxcinExcE, Pahity, Pace 


PEOAnE 

I’ATIEXT.S 

I»En TEXT 

30-39 

1 

1.5 

40-49 

12 

17.G 

.50-59 

32 

47.1 

(i0-(i9 

23 

33.8 

Total 

G8 

100.0 


Youngest, .17 ; oldest, (it) 

Nullip.aras, 25; 3G.7 per cent (13 nnmarried) 

Negro, 1; 1.5 per cent 

Patio of carcinoma of cervix (ward service) 1:9.58 


AIENOPAUSAU RELATIONSHIP 

Sixteen patients (23.5 per cent), who.se average age was 47.1 years, had experienced 
no cessation of periodic bleeding prior to the onset of symptoms, and for practical 
purposes arc regarded as a premenopausal group. However, 0 of these patients 
were over fifty years of age, and it is quite possible that what they regarded as 
regular menstrual periods were in fact intermittent periods of bleeding associated 
with their malignant disease. 

Fiftj'-two patients (7G.5 per cent), whose average age was 58.8 years, had 
definitely passed the menopause when .symptoms began, within one to fifteen years 
thereafter in 80 per cent of cases. In 3 instances symptoms did not make their 
appearance until twenty to thirty years after the established menopause (Table Et). 


TABI.E II. hlEXOPAUSAL Eeeatiox.siiip 


onoup 

PATIEXTS 

PEE CENT 

ATORAGE AGE 

Premenopausal 

16 

23.5 

47.1 yr. 

Postmenopausal 

52 

76.5 

58.8 yr. 


SIGNIFICANCE AND DURATION OF SYMPTOAIS 

Irregular uterine bleeding of some variety was the principal symptom exliibited 
by 95.6 per cent of all the patients. It varied from slight bleeding or bloody dis- 
charge (“spotting”) to frank hemorrhage. In the premenopausal group, metror- 
rhagia and menorrhagia were equally divided in frequency; among the postmenopausal 
patients, “spotting,” gradually increasing in amount and frequency, was of most 
significance. In only 3 patients (4.4 per cent) was there no irregular bleeding of any 
sort, the initial symptom in one patient being a metastatic nodule in the anterior 
vaginal wall, appearing ten years after the menopause. Among those patients in 
whom menstruation had not yet ceased, the duration of symptoms prior to treat- 
ment averaged 9.5 months; in the postmenopausal group it was 15.2 months. 
Approximately one-third of the patients (33.8 per cent) sought advice from one to 
six months after the irregularity began. 

The significance of vaginal discharge and its diagnostic importance is difficult 
to evaluate. 

Nearly iialf of the patients (47 per cent) emphasized the occurrence of discharge, 
over periods of months or years, but its diagnostic import was of minor character 
when compared with the predominant symptom of unusual bleeding. 
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Pain was likewise complained of by about half of the patients (47 per cent ) ; 
it was not identical with the group complaining of discharge. With the exception of 
those patients presenting advanced lesions, responsibility might well be assigned to 
other causes: associated pelvic lesions, intestinal disturbances, extrinsic factors 
(i.e. bladder irritability, osteoarthritic manifestations) or to the infirmities of ad- 
vancing years: diverse annoyances, simply interpreted by the patient as ‘'pain.” 
It is not rational to believe that localized malignancy of the fundus, per se, even 
though progressive, can initiate pain of diagnostic significance (Table III). 


Table III. Significance and Duration of Syjiptoms 


GROUP 

PATIENTS 

IRREGULAR 

BLEEDING 

AVERAGE 

DURATION 

DIS- 

CHARGE 

PAIN 

Premenstrual 

IG 

14 

9.5 mo. 

8 

6 

Postmenopausal 

52 

51 

15.2 mo. 

24 

26 

Total 

68 

65 


32 

32 

Per cent 

100 

95.6 


47 

47 


Metrorrhagia and menorrliagia occurring in tlie premenopausal epoch, and post- 
menopausal “spotting” or franlc bleeding are of primary importance in directing 
attention to the necessity of excluding carcinoma; leucorrheal discharge and pain 
are of lesser importance except so far as their presence may influence the patient 
to seek medical advice. 


DIAGNOSIS 

The diagnosis was correctly suspected from the sj'mptomatology in 60 patients 
(88.2 per cent), being confirmed in 54 by diagnostic curettage; in the remaining 6 
patients operative treatment was immediately resorted to without curettage, on tlie 
basis of the clinical diagnosis and correctly so, as proved by pathologic examina- 
tion of the removed uteri. 

In 19 patients suspected of having carcinoma diagnostic curettage was a pre- 
liminary step prior to instituting treatment; in 35 patients, it was carried out at the 
time of treatment, confirming the strong suspicion of cancer. (In 4 patients, 
preliminary curettage had been done elsewhere, the procedure being rcchecked in three 
.nstances when initial radiation treatment was given, while in one, immediate surgical 
treatment was favored on the basis of the pathologic slide submitted.) 

In 8 patients (11.8 per cent) not suspected of having carcinoma, the value of 
diagnostic curettage is well illustrated, for in 3 of them the procedure revealed the 
lesion, and proper treatment was planned accordingly. In 4 patients in whom 
carcinoma was not su.spected, the omission of diagnostic curettage was costly, result- 
ing primarily in incomplete plans of treatment which might otherwise have been 
avoided. Finally, in one patient, although preliminary curettage was performed 
routinely, the curettings did not excite su.spicion, and it was only when an in- 
cision was made that the presence of bilateral ovarian carcinoma, secondary to a 
fundal lesion, revealed the true state of affairs (Table TV''). 


Table IV. Diagnoses 



PATIENTS 

PER CENT 

PRELISIINARY 

DILATATION 

NO 

DILATATION 

DIAGNOSIS 

AND 

CURETTAGE 

AND 

CURETTAGE 

Suspected 

60 

88.2 

54 

6 

Unsuspected 

8 

11.8 

4 

4 
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Tlicse observations conlirm and emphasize the woll-rccognized value of diagnostic 
curettage, performed circumspectly, and with due regard for the potential dangers 
accompanjdng its use, to which Sampson^ has so forcefully called our attention. 

ASSOCIATED PATHOLOGY 

Tlie well-recognized association between uterine fibroids and carcinoma of the 
endometrium was borne out in this series, being noted in 10 patients (23.5 per 
cent). On two occasioms, in patients in the premenopausal group, fibromyoma 
was the dominant lesion and treatment was based on this assumption; accompany- 
ing carcinoma was not suspected and not recognized until Die abdominal cavity was 
exposed. As noted previously, these were two of the four instances in which 
prcliminarj’ curettage would have avoided an incorrect diagnosis. 

Extension of carcinoma to the ovaries, tubes, peritoneum, omentum, or intestine 
was noted in 9 patients (1.3.2 per cent). Enlarged pelvic glands, induration of 
the broad ligamentis, adne.xal and sigmoidal adliesions wore likewise noted one or 
more times among 9 p.atients (13.2 per cent). Carcinoma elsewhere, independent 
of tlie fundal malignancy, was present in five patients: breast, 3; stomach, 1; 
sigmoid, 1. Benign ovarian tumors were found three times, benign cervical polyps 
twice. 

Three patients had prolapse of the uterus of varying degree; 2 amounted to 
complete procidentia, and this association with carcinoma has been reported in a 
previous communication.^ 

The association with diabetes is rather .surprising. It was an accompanying 
condition in 7 patients (10.2 per cent). Varying degrees of obesity, cardiorenal 
and cardiovascular disease wore encountered. Three suffered from gallbladder 
disease; one patient each had chronic pulmonary tuberculosis, chronic phlebitis 
and hemiplegia, respectively. 

It is interesting to note that in 52 patients (77.6 per cent) the hemoglobin 
estimation on admission was 70 per cent or higher, while 54 patients (81.8 per 
cent) had red blood coll counts of 3,500,000 or higher. The leucocyte count was 
under 9,000 in 37 patients (50 per cent); above 9,000 in 29 patients (44 per cent). 
The lowest count noted was 4,100 ; the highest 21,300. In view of the comparatively 
long duration of symptoms presented by most patients prior to treatment, these 
readings seem peculiarly high in the case of the hemoglobin and red blood cell 
estimations; the leucocyte counts seem more in keeping with the pathology en- 
countered (Table V). 


Table V. Associated Pathology 


LESION 

PATIENTS 

PER CENT 

Eibromyoma uteri 

16 

23.5 

Carcinomatous extension 

9 

13.2 

Induration and adhesions 

9 

13.2 

Diabetes 

7 

10.2 

Concomitant carcinoma 

5 

7.3 

Benign ovai'ian cyst 

3 

4.4 

Procidentia 

2 

2.9 

Slood Counts: 



Biemoglobin above 70 per cent 

52 

77.6 

E. B. C. above 3% million 

54 

81.8 

W. B. C. under 9,000 

37 

56.0 

W. B. C. above 9,000 

29 

44.0 


CLINICAL CLASSIFICATION AND HISTOLOGIC GRADING 

We have attempted to classify the degree of involvement according to the 
grouping suggested by the American College of Surgeons. Upon this basis, 50 
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patients (73.5 per cent) were in Class 1 A (primary case, disease limited to uterine 
cavity). Si.xteen patients (23.5 per cent) were in Class 1 B (primary case, disease 
involving broad ligaments [ovary]). The remaining 2 vere, respectively, in Class 
1 C (primary case, vaginal metastasis) and Class G A (recurrence after radiation 
therapy). This patient was treated elsewhere primarily. 

Furthermore, in conjunction with and under the direction of Dr. Baxter L. 
Crawford, Pathologist and Director of Clinical Laboratories at the Jefferson Hos- 
pital, all pathologic material was reviewed in order to estimate the degree of 
malignanc.y exhibited in each case. With one exception, in which instance the 
histologic slide and paraffin block could not be found, every specimen was available 
for review and study. 

In the study of our fundal carcinomas we have divided them into three groups 
as recommended by various authors: Ewing, Mahle, Healy and Cutler. The low 
grade (corresponding to papillary adenoma malignum and adenoma malignura. Grades 
I and II) ; the intermediate group (corresponding to adenocarcinoma. Grade III) ; 
the high grade or extremely anaplastic variety (cellular-anaplastic-adenoearcinoma. 
Grade IV). 

This plan of differentiation placed 22 of the carcinomas in the low' grade, 
27 in the intermediate, and 18 in the high grade histologic grouping, w’ith one un- 
classified, for the reason previouslj' stated (Table VI). The question of the relation- 
ship of endometrial hyperplasia to fundal carcinoma, and a discussion of the so- 
called “carcinoid” type of lesion has not been included in this presentation. 

TYPE OP TREATIilENT 

In all, G7 of the G8 patients seen have had treatment. From 1921 to 1931, 46 
of 47 patients seen were treated and form the basis for an anal 3 ’sis of five-year 
end-results. Of 4G cases, 13 (28.2 per cent) were subjected to surgeiy alone; 
18 (39.1 per cent) bj’ radiation (radium alone, or in conjunction with x-ray); 
15 (32.6 per cent) bj' surgerj' in combination with radiation (preliminary radium, 
and/or with x-raj*, or postoperative x-ray). It is significant that since 1931 no 


TABLK VI. Cr.INICAI. Cr.A.S.SIFICATION Axn Histot.ogic Gkadikg 



GROUIUNG 

AMERICAX COLEEGE 
SURGEONS 

patients 


PER CENT 


Class 1 A 

50 


73.5 



Class 1 B 

16 


23.5 



Class 1 C 

1 


1.0 



Class 6 A 

1 


1.5 


Histologic Grading 






Low 

22 


32.3 



Intermediale 

27 


39.7 



High 

18 


26.4 



Unclassified 

1 


1.6 



Table VII. 

Type of Tre.a.tment 








SURGERY 


PATIENTS PATIENTS 





YEARS 

SEEN treated 

SURGERY 

RADIATION 

AND 

RADIATION 

1921-31 

47 46 

13 

18 


15 

Per cent 


28.3 

39.1 


32.6 

1931-36 

21 21 

0 

15 


6 

Per cent 


— 

71.4 


28.5 
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case has been treated by surgery alone; that in 15 patients (71.4 per cent) radiation 
has been used exclusively, .surgery in combination with radiation being the treat- 
ment of choice in G patients (2S.5 per cent) (Table VII). 

ANALYSIS OF FR’E-YE.VR END-RESULTS 

As stated in a previous contribution,^ we re-emphasize our belief that an eight- 
year limit of freedom from the signs and s^^npfoms of carcinoma is a more de- 
sirable criterion of survival than the generally accepted five-year limit, and again 
suggest that the latter term be qualified b}- the expression “five-year salvage.” 
We have chosen to evaluate our five-year end-results from two viewpoints: 

1. The General Fivc-Tcar Salvaf/c Observed in 47 Patients Seen Froin 1921 to 
1931, Irrespective of the Type of Treatment and Grade of Malignancy. — Of 47 pa- 
tients seen, 40 were treated. Twelve arc alive and present no demonstrable evidence 
of recurrent carcinoma, the salvage periods ranging from five to thirteen years, 
the present ages of the patients varying from fifty-four to seventy-seven years. 
The present-day salvage therefore is 25.5 per cent absolute and 2G per cent relative. 
Three additional patients survi^'cd from five to eight years, but clinically did not 
die of carcinoma, increasing the five-year survival period to ,31.9 per cent absolute 
and .32.0 per cent relative. Three patients, who survived from six to seven years 
after treatment but died of carcinoma, increase the five-year salvage figure to 3S 
per cent absolute and .39.1 per cent relative, but this is solely of theoretic interest. 
Twenty-nine patients died of cancer within five years of treatment, most of them 
within a year, including the untreated ca.se. There were 2 postoperative deaths, 
a primary mortality for the entire .series of 4..3 per cent, or for the patients sub- 
jected to hysterectomy, S.O per cent (Table A^'III). 


Table VIII, Fd'E-Year Salvage Irrespecti\’e of the Type op Treatment and 

Grade of Malignancy 


years 

PATIENTS 

SEEN 

PATIENTS 

TREATED 

PRESENT- 

DAY 

SALVAGE j 

5 -YEAR 
SURVIVjVL 
NONCANCER, 
DEATHS i 

5 -YEAR 
SURVIVAL 
CANCER 
DEATHS 

PRIMARY 

MORTALITY 

1921-31 

47 

4G 

12 

3 

3 

2 

Per Cent , 
(Absolute) 



25.5 

31.9 

nmn 

4.3 

(All cases) 

Per Cent 
(Relative) 



26.0 

32.6 

1 39.1 

S,6 

(Hyster- 

ectomy) 


No untraced patients 


2. Five-Tear Salvage in Melation to the Type of Treatment and Histologic 
Grouping of the Malignancy. — A. Loio-Grade Group — 15 Patients: Five patients 
were treated by surgery alone, of whom two have survived the five-year period 
(40 per cent). They are living six and nine years, respectively, since operation, 
which was complete abdominal hysterectomy with bilateral salpingo-oophorectomy. 

One patient succumbed of general carcinomatosis two months after the com- 
plete operation. In another, supravaginal hysterectomy with bilateral salpingo- 
oophorectomy was performed because technical difficulties (adherent sigmoid) pre- 
vented the performance of the planned complete operation. The amputation seemed 
to be well below the malignant area, and the cervical stump was cauterized from 
above. Nevertheless the patient died four and one -half years later of metastatic 
carcinomatosis. Postoperative radiation might have been desirable. 
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A death, occurring in a woman sixty years old, followed complete abdominal 
hysterectomy with bilateral salpingo-oophorectorny. On the twelfth postoperative 
day coma developed and a blood sugar reading of u0(5 mg. per c.c. was obtained. 
Although urinalysis prior to operation had been negative, a review of the records 
showed one positive postoperative specimen, which would indicate that diabetes had 
probably been overlooked, although at the time her death was attributed to myo- 
cardial failure. This fatality might have been prevented had more significance 
been attached to the jjostoperative urinalysis. 

Five patients were treated by radiation alone of whom 2 have survived the 
five-year period (40 per cent). They are alive and .symptom free from six to 
seven years. One received a single intrauterine apjdication of 5,400 mg. hr.; the 
other 2,400 mg. hr. followed by one course of x-ray. Three patients died of car- 
cinomatosis within two years. In one of these patients, carcinoma was subsequent 
to an interposition operation x*crformed two years before. She received 3 intra- 
uterine applications of radium, 300, 3,600, and 2,400 mg. hr., respectively, the .small 
primary dosage at the time of preliminary curettage. The second patient re- 
ceived 2 applications each of 2,400 mg. hr., the third patient receiving 2,400 mg. hr., 
followed bj' two courses of x-ray. 

Five patients were treated by surgery in combination with radiation, of whom 
3 survived the five-year period (60 per cent). Two arc living and well, seven and 
eight years, re.spectively. One remained well of carcinoma but committed suicide 
eight years after treatment, having developed manic-depressive insanity. Eoutinc 
curettage in this patient at the time of a plastic and ventral fi.vation operation, 
revealed carcinoma. Three thousand six hundred mg. hr. of radium were applied 
to the uterine cavity followed in eight weeks by complete abdominal hy.sterectomy 
with bilateral salpingo-oophorectorny. Necrosis of the uterine cavity, but no 
evidence of carcinoma was found in any of the removed organs. In the case of 
the 2 surviving patients, supravaginal hysterectomy with bilateral salpingo-oophorec- 
tomy was emploj'od because of technical difficulties encountered (in one, indura- 
tion of the broad ligaments; in the other, poor reaction to anesthesia), although 
the diagnosis had been established by preliminary curettage and complete operation 
planned. In both instances the supravaginal amputation was well below the 
carcinomatous area and the cervical .stump was ciiuterized from above prior to 
peritonization. Postoperative x-ray followed in each instance. 

Two patients survived from .six to seven year.s but died of carcinoma. In one, 
the possibility of carcinoma was not recognized grossly in the preliminary curettage, 
and abdominal section was immediately proceeded with because of the presence 
of an abdominal tumor. Bilateral ovarian carcinoma was found and removed, 
and supravaginal hy.sterectomy was performed. Routine histologic examination 
revealed fundal carcinoma as well, and 3,000 mg. hr. of radium were subsequently 
applied to the cervical stump. This patient was lost sight of, onlj' to return seven 
years later with uremia and generalized abdominal carcinomatosis, proved at 
autop.sy. Postoperative x-ray therapj’ might possibly have prevented this outcome. 
In the second patient, preliminary radium and x-ray was followed by complete 
abdominal hysterectomy with bilateral .salpingo-oophoreetomj'. There was no 
e^ddence of carcinoma in the removed organs, but death was eventually due to 
carcinomatosis. 

B. Intermediate Grade Group — 19 Patients: Five patients were treated by 
surgery alone. Only one survived the five-year period (20 per cent) ; this patient, 
treated by complete abdominal hysterectomy with bilateral salpingo-oophorectorny, 
.succumbed of intercurrent disease. A vaginal hystercetomj' in a patient with 
moderate descen.sus uteri, performed without preliminary curettage, resulted in the 
removal of a carcinomatous uteru.s, but not of the adnexa, and the patient died 
within one year of carcinomatosis. The omi.ssion of postojjerative radiation is re- 
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grettablc, wliile proliminarv curettage inight. have resulted in complete operation 
or a (li/Tcrent plan of treatment. Two patients iiaving complete abdoininal b.vstcrcc- 
tomy wifli l)ilaloral .«alj)ingo-ooplioree,lomy succumbed within one year from car- 
cinomato.^i.s. 

Tliere was^ one po.^t operative death in this group. Tlie patient was forty-seven 
year.'^ old, and Die preoperative diagno.'jis wa.s tibroniyoma uteri. Witliout pre- 
liniinary curettage, .suj»ravaginal hy.'Jtcromyomectomy with bilateral salpingo- 
oopliorcctomy was ])erformed. Wlien fiindal carcinoma was discovered in tlie ampu- 
tated uterus, tlie cervical stump was immediately cauterized from above and removed, 
but dentil from jieritonitis occurred on the seventli post o])erativo day. Preliminaiy 
curettage would probably have indicated a difl'erent plan of treatment. 

Eight patients were treated by rddiniion alone. Three have survived the five-year 
period, five, eight, and thirteen years, respectively. One received a single radium 
treatment (;i,(i00 mg. hr.), while one at the time of diagno.stic curettage, received 
200 nig.hr., pending the report on the enrettings, after which a second airplication 
(.‘•,000 mg. hr.) was made. The third received 2.-100 mg. hr. of radium followed by 
one cour.«e of x-ray. Two patients, each receiving single applications of 2,400 
mg.hr., died within three years; 2 jiatients, one receiving 4,800 mg.hr. and one 
course of x-ray, and the other .‘!,000 mg.hr. and two courses of x-ray, followed by 
more intrauterine radium (POO mg.hr.) and (iOO mg.hr. for vaginal metastases, 
died within one year. One patient, with concornit.ant carcinoma of the breast, 
received one course of deei) x-ray thenipy only, surviving three and one-half years, 

Five patients were treated by .Mtrperi/ eomhined with radialion, of whom one has 
survived eleven years (20 jier cent). 'I’he procedure was complete abdominal hysterec- 
tomy with bilateral salpingo-ooiihorectomy followed by x-ray. Two patients, having 
the complete operation followed by x-ray, died of carcinomatosis within one and 
four years of operation, respeiitively. A third patient received intrauterine radium 
and .x-ray prior to operation, which revealed abdominal carcinomatosis with e.x- 
tension to the right tube and ovary which latter organs only were removed. Further 
x-ray was employed post operatively. Strangely enough, she survived six years, be- 
fore dying of carcinoma. In the case of one patient, in whom preliminary curettage 
was omitted, supravaginal operation for fibromyoma revealed not only carcinoma of 
the endometrium following the uterine amputation and bilateral salpingo-oophorec- 
tomy, but an infiltrating growth in the right broad ligament as well. Eadium was 
applied to this area and postoperative x-ray employed. Three months later the 
patient died of lobai- pneumonia and autop.sy demonstrated the persistence of 
carcinoma in the pelvis. 

One untreated patient died of carcinomatosis within four months. 

G. Uiffh Grade Group — 12 Patient.'i: Two patients were .subjected to surgery 
(done with no survivals. One had received intrauterine radium elsewhere three 
>ears before. The reason and do.rage could not be ascertained. Complete abdominal 
Insterectomy with bilateral salpingo-oophorectomy was followed by death from 
spinal metastasis within a year. The second patient had been subjected elsewhere 
lo 2 intrauterine applications of radium during a period of four years prior to ad- 
mission, but no histologic study of the curettings had been made and the diagnosis 
could not be secured. Following a positive curettage, abdominal section revealed 
caieinonmtosis involving the tubes, ovarie.s, intestines, and omentum. One tube 
and ovarj- only could be removed, and the patient died shortly thereafter. 

Eive patients were treated by radiation alone, of whom 2 have survived the five- 
>eav period (40 per cent). One is living and well, eight years after treatment 
(2,400 mg. hr.). The second patient received 3 applications of 2,400, 3, GOO, and 
4,800 nig. hr., respectively, witli 2 intervening courses of x-ray. She survived eight 
jears, dying of cardiorenal disease complicating chronic pulmonary tuberculosis 
from which she suffered when first seen. The remaining 3 patients died within 
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three and one-half years of treatment. One had received a single treatment 
(2,200 mg. hr.) ; a second, two treatments (2,400 and 1,200 mg. hr., respectively) ; 
the third a single treatment (7,200 mg.hr.) followed by further radiation else- 
where. 

Five patients received surgical treatment with radiation in addition. None have 
survived the five-year period. One patient (aged forty- three) had been treated 
elsewhere with radium seven years before for functional bleeding. Following com- 
plete operation (without curettage), vaginal metastasis and death occurred within 
a year, with intervening postoperative radiation. A second patient (aged forty- 
two) had also received radium elsewhere nine years before for functional bleeding. 
Following preliminary intrauterine radiation (2,400 mg. hr.) complete abdominal 
hysterectomy, with right salpingo-oophorectomy was performed. The left adnexa, 
adherent to the sigmoid, was of necessity allowed to remain in situ. The endometrial 
cavity was necrotic but invasion of the uterine wall was present. Two courses of 
postoperative x-ray were employed, death from carcinomatosis occurring within 
three years. A third patient (aged forty-fi%'e) received 2,400 mg. lir. of radium 
preoperatively, followed by complete operation. Although the endometrium was 
necrotic and there was no evidence of carcinoma in the uterus, metastasis in one 
ovary was found. Postoperative x-ray was followed by death from metastatic 
carcinomatosis within a year. Operation was abandoned in 2 patients after the 
abdomen was opened, radium (3 applications: 5,100 mg. hr., 1,200 mg. hr., 2,400 
mg. hr., respectively) and x-ray being employed in one, and x-ray only in the other. 

The patient whose histologic slide was not available for classification has survived 
treatment twelve years and is quite well. It is unfortunate that both the block 
and slide are missing, for it would be desirable to know th.e specific characteristics 
of the adenocarcinoma in this instance. We hope that continued search will be 
successful for use in subsequent reports (Table IX). 


Table IX. Five-Year Salvage in Eelation to the Type of Treatment and 
Histologic Grouping of Malignancy 


GRADE OF MALIGNANCY 

SURGERY 

RADIATION 

SURGERY AND 

RADIATION 

5-year sal- 
vage 

GRADE OF 
MALIGNANCY 

Low 

2 of 5 

2 of 5 

3 of 5 

7 of 15 


40% 

40% 

60% 

46.6% 

Intermediate 

1 of 5 

3 of 8 

1 of 5 

5 of 18 


20% 

37.5% 

20% 

27.7% 

High 

0 of 2 

2 of 5 

0 of 5 

2 of 12 

— 

40% 

— 

16.6% 

Five-year salvage, tj-pe of 
treatment 

25% 

39% 

20.6% 



(One surgical patient surviving twelve years has been unclassified histologically) 


DISCUSSION 

The radiuin employed iva.s screened with 0.3 mm. of silver, 1.0 mm. 
of brass, and protected with 2.0 mm. of black rubber tubing. The x-ray 
therapy has been and is carried out in the Department of Roentgen- 
ology at Jefferson Hospital with the cooperation of and under the 
direct supervision of the late Dr. Willis F. Manges, and his associates 
Drs. John T. Farrell, Jr., and Manges Smith. The teclinic lias been 
described in detail in a recent contribution.^ Since August, 1927, the 
factors used in the treatment are 200 kilovolts, 50 cm. distance filterecl 
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tlirougli 0.5 mm. of copper and 1.0 mm. of aluminum. The output on 
the machine is 18.5 r. per minute when S ma. are used and the ery- 
thema dose is estimated at 800 r. Tlie dosage delivered through each 
port b,y this method varies from 1400 to 2500 r. 

During the earlier years covered by tliis report, comjDlete operation 
was thought to be the treatment of choice for carcinoma of the fundus. 
Patients obviously not suited for surgery were treated with radium 
and x-ray. In 1926 we began definitely to combine surgical treatment 
with radiation therapy. Radium Avas then used as a preliminary pro- 
cedure, and complete h3^ste]•ectom3’• Avas sometimes folloAved b}’’ x-ray 
postoperatively. A plan of treatment evolved at tliat time and con- 
tinued AAuth some modification is at present as folloAA^s: When a pa- 
tient is seen in AAdiom carcinoma of the fundus is suspected, diagnostic 
curettage is carried out and 50 or 100 mg. of radium are aAmilable for 
intrautei'ine application. If a frozen seel ion of tlie eurettings estab- 
lishes the diagnosis of malignancy be.Amnd question, the radium is al- 
lowed to remain in situ for a designated time. Subsequent treatment, 
Avhether b.y further radiation or by combined radiation and surgery, 
is dependent upon the clinical picture and the grade of malignancy as 
determined b}'- a tliorough study of rapidly prepared (24 hr.) paraffin 
sections. If an accurate diagnosis cannot be made from the frozen 
section the radium, usually 50 mg. in this instance, is not removed 
until the exact diagnosis has been determined from the rapid paraffin 
section. If carcinoma is not pre,sent, the radium therapy that has 
been employed is usuall}^ adequate to control the .symptoms. 

Furthermore, Ave liaAm come to the conclusion that if carcinoma has 
been diagnosed, is clinicall}^ limited to the uterus, and the patient is 
a reasonably good operatiAm ri.sk, that complete abdominal hysterec- 
tomy Avith adnexal extirpation from six to ten Aveeks after radiation 
IS the preferable procedure, especiall3'' if Ave are dealing AAuth a Ioav 
grade type of malignancy. Operation bj’" the Arnginal route may some- 
times be a better plan. The que.stion of giAung preliminary x-raj^ 
therapy during this time in addition to the radium already applied 
depends upon the ph 3 ^sieal characteristics of the patient. It is gen- 
erally agreed that the obese patient Avith a thick pendulous abdomen 
and heavj'- buttocks, or the extremety thin devitalized individual, is 
not a good subject for external radiation. It maj’- be Aviser in these 
circumstances to depend upon radium alone for preliminary radiation. 

When an intermediate or high gi'ade type of inalignanej’’ is present, 
when the disease has markedly adAmneed clinically, or Avhen the pa- 
tient's general condition makes operation definitely hazardous, our 
experience has sIioaaui that radiation maj’- Avell be regarded as the 
treatment of choice. It should be stated, hoAVCAmr, that indiAddual 
circumstances maj'- indicate subsequent operation, CAmn though the 
lesion is of an intermediate or high grade type. 



1016 


AIMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Subsequent test curettage maj’- give a false sense of security, but 
it is our belief that if after adequate radiation, either with radium 
alone or combined with x-ray, no bleeding recurs, and none can be 
provoked by probing the uterine cavity with a sterile sound, the 
prognosis may be regarded favorably. 

From 3931 to 1936 twenty-one additional patients have been seen 
and treated. Of these 13 are alive for periods varying from one to 
nearly five years after treatment. Nine are symptom-free, while 4 
either show evidence of recurrence or are still under treatment. Eight 
patients have died within one to three ^mars of treatment. While a 
detailed analysis of this group ivould be of interest, time and space 
do not permit of its inclusion in this presentation. 

Observations from this series may be summarized as follows: 

1. Pour out of 5 Avomen Avith carcinoma of the fundus dcAmloped 
it after the age of fifty ; in 3 out of 4 it Aims postmenopausal in onset. 

2. Irregular uterine bleeding Avas the predominant symptom. Dis- 
charge and pain Avere of minor diagnostic significance. 

3. The advantage of diagnostic curettage outAveighs its potentiality 
for harm. This is especially true of those patients Avho may dcAmlop 
carcinoma prior to the menopause Avhen more obvious pathologj^, 
notabl}^ fibromyoma uteri, ma.A' appear to be the predominant lesion. 

4. Carcinoma of the fundus should be graded as to its degree of 
malignancjq but as simply as possible. While the folly of attempting 
to base a prognosis entirely on the gradation of the cell type of 
groAvth is obvious, it is plausible to belicAm that careful consideration 
of the stage of differentiation of the tumor cells, together Avith the 
clinical features of the ease, is of distinct A’'alue in planning treatment 
and eAmluating the cliance of suiwiAml. 

5. The trend of the results obtained, as presented in this series, is 
in general accord AAuth the obseiwations of Healy."* The best results, 
regardless of the type of treatment, Avere obtained in the Ioav grade 
malignancy group. Radiation alone gaA’^e the best end-results Aidien 
all groups Avere considered, and Avas particularly efficacious in the in- 
termediate and high grade groups. When surgery AA’^as employed the 
results Avere better AAdien it Avas combined Avith radiation. NcAvell and 
Crossen,‘’’ hoAvcA’^er, haA^e Aidsely pointed out the error AAdiieh ma.y result 
from the evaluation of results obtained Avith one form of treatment 
AAdien compared A\dth that applied to patients exhibiting different 
clinical stages of the disease. 

6. The ultimate prognosis depends upon factors other than the 
grade of malignancy. Primarily they are clinical and relate to the 
age and physical condition of the patient, the duration of symptoms, 
the promptitude of diagnosis, and the extent of the disease. Second- 
arily they relate to treatment. Surgery alone has definite limita- 
tions; it should prove more efficacious Avhen combined ndth radiation. 
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Tliis patient had four tubal insufflations and 36 diathermy treatments and be- 
came pregnant three months after the last tubal insufflation, and gave birth to a 
normal cliild (see Figs. 19, 20, 21, and 22). 

Case 6. — L. V., aged twenty-three, married four years, had one abortion six 
years ago at two months followed by dilatation and curettage. Her menses began 
at the age of fifteen, every twenty-eight days, of seven days' duration with profuse 
flow. No pain. Smears for gonococci were negative. Hiihner test was positive. 
Vaginal examination showed a small anteflexed uterus, movable, with thickened ad- 
nexa on both sides. 




Fig. 16. — Case 4. First Rubin Test: The pressure rose to 200 mm. of mercury and 
was allowed to drop. The second time the pressure was kept at 200 mm. of mercury 
for half a minute. The patient had pain in the center of the abdomen during the 
test and in the left lower quadrant but no shoulder pains when sitting up. 

Fig. 17. — Case 4. Second Rubin Test: After twelve diathermy treatments the 
pressure rose to 200 mm. of mercury and w'as maintained for half a minute and then 
allowed to drop. The second time the pressure rose only to 180 mm. of mercury and 
gradually dropped to 160 mm., fluctuating weakly around 160 mm. The patient com- 
plained of pain in the left lower quadrant during the test and pain in the right 
shoulder when sitting up. 


9-00 



Fig. 18. — Case 4. Third Rubin Test: After twenty-four diathermy treatments the 
pressure rose to almost 170 mm. of mercury, dropped to 120 mm. and rose again to 
140 mm. and fluctuated around 130 mm, with very weak tubal contractions. The 
patient complained of left lower quadrant pain during the test and severe pain in the 
right shoulder ten minutes after the test 


Tliis patient liad five tubal insufflations and 23 diathermy treatments. She became 
pregnant fonr months after the last tiibal insufflation and gave birth to a normal 
child (see Figs. 23, 24, 25, 26, and 27). 

COSbilENT 

At the beginning of these treatihents, the temperature of the vaginal 
electrodes was taken and found to reach from 106° to 108° F. After 
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A personal factor enters into all grading of carcinoma, and it must be remem- 
bered that more than one area of carcinoma should be studied, as the same tumor may 
show different grades in different areas. Thus, while the histologic type is an aid 
in forming a decision as to the method of treatment, other factors, as extent of 
the disease, teclinical operability, contraindication to surgery, etc., have to be con- 
sidered. 

DR. CHARLES A. BEHNEY. — Dr. Scheffey’s observation that the danger of 
curettage is more than compensated for by the advantage of the information 
gained thereby, is in agreement witli the opinions of most of us. I should like to 
call attention to a more dangerous procedure which has been recommended as a 
diagnostic aid; namely, the introduction of opaque substance under pressure into 
the uterus, suspected of being affected by carcinoma. At the Hospital of the 
University of Pennsylvania, there have been two cases of fundal carcinoma where 
after curettage, radium was inserted through a small cervical canal. After op- 
eration, in one instance, malignant curettings were discovered in a fallopian tube 
and in the culdesac in the second. Evidently the fragments had been '‘pumped” 
into the tubes by the piston-lilte action of the radium capsule. Before inserting 
radium into the uterus, one should be certain that the canal is well dilated beyond 
the dimensions of the tube. 

The high percentage of patients in Scheffey’s series with postmenopausal 
carcinoma and the relatively long period of bleeding before their seeking treatment 
as compared with the patients with premenopausal bleeding, again illustrates the 
fallacious impression of laymen and some physicians, that irregular bleeding at 
the time of the menopause can be temporized with. 

Wliile complete hysterectomy is the operation indicated for this disease, it must 
be remembered that in the most difficult cases complete removal cannot always 
be done with safety. These offer the worst prognosis and when included in any 
series may exaggerate the disadvantage of tlie supravaginal operation. Our ex- 
perience at the Philadelphia General Hospital Tumor Clinic indicates tliat routine 
preliminary x-ray irradiation will render a greater proportion of our patients suit- 
able for total hysterectomy than if this preparatory irradiation is omitted. 

BROOKE M. ANSPACH. — ^At one time I thouglit the treatment of carcinoma 
of the fundus was a very simple matter. If a diagnostic curettage revealed a 
carcinoma of the fundus, a complete hysterectomy was to be performed forthivith. 
It was my impression that at least 75 per cent of the patients were cured. How- 
ever, when statistics are analyzed, one finds liow mistaken that idea is and what 
a low percentage there is of permanent recovery. 

Diagnostic curettage is not always satisfactory to give a complete diagnosis. 
In Heymann’s report of his treatment of cancer with radium, he points out that 
sometimes pathologists of equal distinction disagree in separating the benign from 
the malignant. Furthermore diagnostic curettage may not be done without some 
risk. In two patients coming under my observation, diagnostic curettage was fol- 
lowed by the development of carcinoma of the tibia, evidently metastatic. In the 
first I did a complete hysterectomy a few days after curettage and found that the 
carcinoma had advanced into the uterine wall almost to the serosa. The postop- 
erative recovery was uneventful until the last hospital day when the patient com- 
plained of pain and tenderness in the shin. 

In a second case during the last j'ear, radium had been used elsewliere in small 
dose without diagnostic curettage. The symptoms continued. We did a gentle 
curettage and applied radium in full dose. The patient died three months later 
with carcinoma of the tibia. 
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Wliile radium therapy in carcinoma of tlie fundus, eitlier alone or in 
combination Avith x-ray, offers much and has proved its worth, the 
carefully considered objections tliat have been voiced b.A' SamjASon^ 
are based on rational {rrounds, and the evidence presented is illusti'a- 
tive not only of the contraindications tliat may be encountered, but is 
probably explanatory of certain therapeutic failures. These objec- 
tions may possibly be overcome in part at least, by moi-e effective in- 
trauterine radiation. ]5urnam,'' Bowin»r and Frieke,” and Schmitz® in 
this country, and more recently Jleyman-' at Radiumhemmet have de- 
vised improved techniques that may aid matei-iall.y hi solving this 
phase of the problem. Continued improvement in the application of 
x-ray therapy likewise enters into the solution ; theoretieallj’- ideal, it 
cannot always be emiiloyed to full advantage because of physical con- 
traindications and intolerance to its effect. 

7. Each patient with cai-cinoma of the fundus presents an individ- 
ual problem in treatment, the management of which depends upon a 
thoughtful CA'aluation of all the factors concerned, and for which no 
“standardized” plan of therapy can be offered. 
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DISCUSSION 

dr. P. SIDNEY DUNNE. — During the jnest year, in collaboration with Charles 
C. Norris, I reviewed the results of 211 cases of carcinoma of the fundus treated 
fit the Ho.sjiital of the University of Pcnn.sylvania. This series corresponded very 
clo.sely with Dr. Scheifey's cases as regards age and symptoms. 

With regard to the results of our treatment, the salvage was approximately the 
•same in the groux> treated by hystoreetomy as by irradiation, namely, 47.8 per cent 
find 43.8 per cent, re.spectively. It must be pointed out, however, that only 72.1 
per cent of the hysterectomy patients were traced as compared with 92.1 per cent 
of the irradiated cases. Furthermore, in the group treated by lij-sterectomy the 
complete operation (panhysterectomy) yielded a salvage of 53.7 per cent com- 
pared with 34.3 per cent in the incomplete operation. 

It is agreed that in the inoperable case, or in the patients in whom operation is 
technically difficult or contraindicated, irradiation alone is the treatment of choice. 
In the operable group, for those skilled in gynecologic surgery, operation offers the 
best chance for cure. However, statistics fz-om some clinics tend to show that ir- 
radiation alone may give at least as good results as operation and is to be con- 
sidered the method of choice if the patient is to be treated by one not skilled in 
gynecologic surgery. Healey, at the Memorial Hospital, advocates preliminary ir- 
zadiation preceding panhysterectomy in the operable cases. The question of pre- 
liminary and postoperative irradiation is still controversial. 
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duced, data indicating how well this can be done arc not available. The results of 
our analyses were as follows: 


DATE OF SAMPLING 

NITROGEN CONTENT IN GRAMS 

4/24/3G 

13.21 G 

5/ 7/.3G 

13.500 

5/21 /3G 

13.G22 

G/ 3/.SG 

13.875 

()/ 4/3G 

13.501 

G/18/3G 

13.328 

7/ 2/3G 

13.573 

Average 

13.51 G ± 0.05 

Coef. of Var. 

1.4 


This diet was, so far as could be judged from our present hnowledge of dietetics, 
adequate in all respects. Principal sources of protein were milk, fish, pork, cereal, 
and peas. The subject ’s appetite was good and she nev'cr failed to eat the whole 
meal, but found the diet rather “filling” as pregnancy progressed. 

The figures for the nitrogen utilization of the young woman whose .study is the 
subject of this paper were compared with the averages, by months, of a large number 


Tabue I. Nitrogen Baean('e.s During Pregnancy 


DAYS BEFORE 
DELIVERY 

BODY 

WEIGHT 

KG. 

FOOD 

NITROGEN 

GM. 

URINE 

NITROGEN 

GM. 

FECES 

NITROGEN 

GM. 

NITROGEN 

BALANCE 

APPARENT 
DI- 
GESTIBILITY 
PER CENT 

115 

4G.4 

9.75 

8.G9 

1.23 

-0.17 

88.4 

101 

49.5 

13.52 

9.12 

1.52 

1.93*- 

81.7t 

88 

51.8 

13.52 

9.21 

2.G1 

1.84* 


86 to 72 

51.9 

11.82 

8.76 

1.75 

1.31 

88.9 

71 to 61 

52.3 

11.70 

8.70 

1.44 

1 .56 

86.6 

60 

53.6 

13.52 

9.24 

2.G7 

1.81* 


4G 

54.5 

13.52 

9.05 

t 

2.00* 


32 

5G.S 

13.52 

7.54 

3.33 

.3.51* 


18 

57.7 

13.52 

G.91 

2.22 

4.14* 


5 

5G.9 

8.47 

G.38 

1.G5 

0.44 

80.5 


'Computed by using- the average digestibility of diet A. 
tAverage apparent digestibility for diet A. 

tit was not possible to obtain a feces sample because her physician had prescribed 
colloidal iron as a therapeutic measure. This also made it impossible to make other 
desirable fecal demarcations. 

Table II. Comparative Nitrogen Intake anu Retention per Kilogram Body 

Weight 


DAYS BEFORE DELIVERY 


FOOD nitrogen INTAKE NITROGEN BALANCE 


GM. 


GM. 


115 

126-102- 

101 

101- 77 

88 


86-72 


71-61 

76- 52 

60 


46 

51- 27 

32 


IS 

26- 1 


0 


0.210 

0.255* 

0.273 

0.261 

0.228 

0.248 

0.224 

0.252 

0.266 

0.248 

0.238 

0.243 

0.234 

0.149 

0.237 


-0.004 

0.040 

0.039 

0.037 

0.036 


0.025 


0.030 

0.054 

0.034 


0.037 

0.030 

0.062 



0.072 0.040 

0.008 


Average 0.2.82 0.250 0.0.84 0.040 

*D,ata in these column.? arranged from the continuous metabolism study of Hum- 
mel. Sternberger, Hunscher and Macy.’ 
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Sometimes it might prove better in a case in which the condition bears all the 
carmarlvs of a carcinoma to do a hystcrcctomj' without a preliminary curettage, 
but, of course, we must face Ihc fact that we may remove the uterus needlessly in 
poor operative rislcs. 

DB. SCHEFFEY (closing'). — Several of tJiese patients were treated by supra- 
vaginal hysterectomy cither by oversight or necessity. Two of the survivors, ex- 
Iiibiting low-gi-ade malignancies, were treated in this manner. Tlie complete op- 
eration had been i)lanncd, but extensive induration of the broad ligaments made 
it impossible to do so in one instance. These patients received x-ray postoperatively 
and remain in the salvaged group. 

I do not wish to give the impro.ssion that prognosis depends on the cell type 
alone. It is merely one factor, I agree that such varied pathology maj^ appear in 
one slide, that a single piece of fi.«sue ma.v not be sufficient to establish gradation, 
and that several should be examined. 

In this series we have shown clearly that tlie advantages of the curette far 
ouhveigh the objections which have been raised bj" some. Each case is an indi- 
vidual problem and the treatment, therefore, must be based on the consideration of 
all factors concerned. 


THE NITEOGEN BALANCE OP A YOUNG PEIMIPAEA^' 

Walter H. Seegers, Ph.D., Yellow >Springs, Ohio 
(From ihc Samuel S. Fcls Fcscarch Institute, Antioch, College) 

■^HE protein requirements during pregnancy are probably more clearly defined, 
on the basis of data available, than those of any other dietary constituent; it is 
possible to study the metabolism of any one individual and compare the result with 
an abundance of figures in the literature. Since little is known about the metabolism 
of comparatively young individuals during pregnancy, it seemed desirable to study 
such a case when it was available. The primipara whose nitrogen balance was studied 
during the last trimester of pregnancy was fifteen years and twenty-five days old 
when she was delivered of a healthy female child weighing 7 pounds. 

The metabolism periods were three days in length, and, although the first two days 
were considered preliminary, the urine was analyzed each day. The feces was 
marked with carbon and carmine, and Kjeldahl analyses were made on wet samples. 
She ate one diet (diet A) for seven three-day periods at two-week intervals. Two 
other diets were also eaten on three-day metabolism periods, and in addition 
daily food and urinalyses were made for twenty-one consecutive days (see Fig. 1 for 
distribution of metabolism periods), during which time the diet w'as variable and 
self-chosen. Fecal analyses for this last mentioned period were done on pooled 

excretions. 

The subject lived at Fels House and was constantly under observation when 
dietary studies Avere in progress. Her food was prepared and carefully weighed 
for her and a quantity representing half the amount she ate was dried at low 
temperatures, ground fine in a mortar and analyzed. Diet A was repeatedly analyzed 
for the purpose of learning hoAv well the nitrogen content of a mixed human diet can 
be reproduced. Though this matter of diet constancy is of importance in judging 
the validity of conclusions in any experiment in which a given diet must be repro- 

g A^^hlished Avlth the permission of tlie director of the research institute, Dr. L. W. 
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as a source of protein.* There were similar but less marked differences between the 
utilization of the self-chosen food on the one hundred and eighteenth and seventh 
days before delivery. Both of these last diets contained protein of good quality, 
but it was apparently eaten in insufficient quantity to permit optimum storage. 

Although higher retentions have been found to be associated with high nitrogen 
intakes it is apparent from the utilization of diet A that the quantity retained by 
this person was more a function of time in pregnancy than of quantity ingested.! 
The gravid individual will, by a sliift from the exogenous phase of metabolism to 
the growth of the fetus, store more of the nitrogen in a given diet when it is most 
needed if that diet is adequate to furnish the required nitrogen and energy. 

Daily urinalyses were made during the three-day metabolism periods for the purpose 
of gaining information on the question of urine nitrogen “lag.” In order to avoid 
a distaste for the diet, and for other practical reasons, it was desirable to have the 
metabolism periods of minimum length. With two exceptions, the' quantity ex- 
creted on the third day compared favorablj' with the excretion on the second day. 
This fact suggests that, from the standpoint of urine nitrogen lag, one may obtain 
significant balance data in short metabolism periods when there is little difference 
between the plane of nutrition during the experimental period and that of the non- 
experimental period. This confirms and amplifies the unpublished data of Potgeiter 
and Pyle who have repeatedly used short observation periods in their metabolism 
studies in this laboratory. 

When the subject was on the variable self-chosen diet, there was no correlation 
(r = 0.04) between food nitrogen intake and the nitrogen excreted in the urine on 
the same day. The lack of relationsMp between these two variables is also evident 
in Fig. 1. It must be realized that in this instance, in contrast to the three-day con- 
trolled periods, the quality of the protein has an important role. 

SUMMARY 

A fourteen-year-old human subject stored approximately the same quantity of- 
nitrogen in the last trimester of pregnancy as older individuals do. Although her diet 
was the same (13.51G gm. nitrogen, or 84.5 gm. protein) for seven three-day me- 
tabolism periods, she stored more of the nitrogen in that diet toward the end of 
pregnancy. 

Under experimental conditions the nitrogen content of a mixed human diet can 
be kept constant to within a coefficient of variation of 1.4. 
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*From clinical tests it is knovTi that this subject -was anemic. Bethell’ has 
emphasized that a high intake of protein of good quality is an Impoidant factor in 
the treatment of the anemia of pregnancy. Since this diet was eaten for only a com- 
paratively short time one could hardly expect it to alleviate her condition. 

fA few pregnant rats were fed a fixed quantity of an adequate ration daily and 
the quantity of urine nitrogen determined on forty-eight-hour collections. AH but 
one refused food tow-ard the end of pregnancy. The one .successful experiment 
definitely showed the progressive increase in storage toward the termination of preg- 
nancy. Although the dietary factors were equally conducive to storage at all time.s, 
the time in pregnancy was ultimately the determining factor in the quantity oi 
nitrogen stored. 
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of subjeetH previously studied in various laboratories. TIie.y were also compared with 
the work of Hummel, Sternberger, Htmseher and Maey’ who .studied a subject con-, 
tinuously during the last, trimc.ster of pregnancy. 

Hunscher^ and her associ.'ites have made a compilation of figures for the average 
letentions distributed from the third to the tenth month in 945 individual balances 
made on patients of various ages and on all sorts of diets in variou.s stages of preg- 
nancy. The moans per month were 2.S4, -O.lo, 1.99, 2.59, 2. IS, 3.23, and 3.4G gm. of 
nitrogen daily. While there were variations in retention on different levels of in- 
take, negative balances predominated with intakes below 10 gm., and only positive 
balances were noted when the intakes were above IS gm. per day. When these trends 
arc compared with the results given in Table 1, it is evident that the quantity of 
nitrogen retained by this young subject was not ditferent from the average retained 
by this mixed group of individuals with their varying food intakes. 

Hummel, 'Sternberger, Hunscdier and Macyi made a detailed study of a woman 
when .she was thirty-seven years old and in her fourth pregnancy. Their subject 
was under continuous observation during the last trimester of pregnancy and also 



Fig-. 1 . — The chart show.s tlio dailv urine nitropen excretion, food nitrogen intake 
and gain in body weight in the last trimester of pregnancy. The spaces between 
nistograms merely serve to indicate that no obsenmtions were made, and have no 
absolute time value. The hatched histograms represent diet A. 

during the lactation period. She weighed 78.5 kg. just before parturition and ate 
on the average of 19 gm. of protein nitrogen daily during pregnancy. Since she was 
heavier and consumed more protein than our subject, the comparative figures given 
in Table II are in terms of protein intake and retention per kg. body Aveight. The 
data of Hummel and others have been arranged in tAventy-five-day averages. The 
figures compare as favorably as can be expected in a metabolism study of this kind, 
and shoAv that the metabolism of the young indiA-idual is similar to that of the adult. 

It can be seen that there AA-as an improvement in the nitrogen balance, on diet A, 
with the adA'ancenient of preg-nancj'. If it is a.ssumed that the digestibility of this 
diet AA-as always the same, and that the somCAAdiat A-ariable digestibility figures are to 
a considerable degi-ee due to unavoidable errors in the demarcation of the twenty- 
four-hour excretions, this improvement is commensurate Avith a decrease in urine 
nitrogen excretion (Fig. 1). Apparently some of the protein of this diet which is 
used for storage late in pregnancj' is excreted as the end-product of exogenous 
metabolism during the period Avhen the requirements for fetal groAvth are not so 
large. This change in the utilization of the diet is evidence that it was adequate 
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urine negiilivc. X-ray was suggested at this time to determine the presence of a 
monstrosity or multiplicity. This rvas refused. Thejcafter, there was no further 
increase in weight. On October 5, at her last antepartum visit her weight was 1G3 
i^ounds. Blood pressure 114/GO, urine negative. Edema had not entirely subsided, 
hydramnion had not increased in size. Fetal heart heard in L.L.Q.; fetal parts 
could not be definitely made out. 

Labor commenced" on October 5 at term at 7 p.>r. and patient was admitted 
to the hospital two hours later when the following was noted: Pains every two 
minutes, fetal heart L.L.Q., position L.O.A., membranes intact, cervix effaced, 
three fingers’ dilated. Ecctally: jjresenting part cephalic and engaged. Fully 
dilated at 9:20 P.M. Membranes ruptured and spontaneous delivery of normal 
female infant at 9:. 30 p.Jt. in L.O.A. position. There was a moderate amount of 
amniotic fluid. A few minutes later another amniotic sac appeared at the vulva, 
whicli was punetui-ed and a profuse amount of a bloodstained fluid escaped. A 



macerated fetus was extracted which presented by footling. The placenta was de- 
livered intact. The uterus being atonic, was not firmly contracted with a resultant 
slow but steady blood loss. Uterus and vagina tightly packed. The shock was very 
profound with an imperceptible pulse and zero blood pressure readings for thirty-six 
hours postdelivery. During this time two transfusions of whole blood were given, 
1,000 c.c. and 750 c.c. followed by a continuous venoclysis of 5 per cent glucose in 
saline. O.xytocics, together witli the other known methods of shock treatment were 
instituted. Patient was discharged from the ho.spital on the tenth day postdelivery. 

The temperature ro.«e to 103.5° F. the first day postpartum and receded to 
normal on the sixth day. On discharge the uterus was well involuted. Blood pressure 
114/80, pulse 90, temperature 99° F. Blood count: Hg 51 per cent, B.B. C. 
2,500,000, lY. B. C. 12,000; 08 per cent polymorphonuclear leucocytes, 32 per cent 
lymphocytes, 1 per cent co.sinoi)hile.s. Urine negative. 

The placenta (Fig. 1) weighed 550 gm. and measured 38.5 cm. in diameter and 
2.5 cm. in tiiickness. It was divided into three distinct .segments. An outer necrotic 







TRIPLET PREGNANCy WITH PAPYRACEOUS FETUS 
Sai^iuel L. Siegler, M.D., F.A.C.S., Brooklyn, N. Y. 

'T' RIPLET pregnancy is not a coninion occurrence. At the Brooklyn AVoman 's 

Hospital, this was Ihe first case of triplets in over 14,000 births. By no means 
do all triplets survive birth and infancy. 

The incidence in triplet pregnancy of the deliverj* at term of a live normal child, 
together with a macerated fetus, apparentlj' of seven and one-half months’ gestation 
and a mummified or papyraceous fetus approximately of eight or nine weeks’ gesta- 
tion, is relatively rare. 

Beierlein collected 20 cases from the available literature in which there were 
reported triplet iwcgnancy with twin papyraceous fetuses. He also quotes Bertog 
and Maryanehik who describe triplet pregnancies with single papyraceous fetuses. 
A’on Erlach and Siingor mention similar cases. Bretschneider observed a papyraceous 
fetus accompanying a premature infant and an acardiacus. Two examples of the birth 
of triplets, one living and the other two macerated, have been reported, one by 
Perdu and the other In’ Docsschate. 

REPOR.T OP CASE 

Airs. E. F., aged thirty-five, para i, gravida iii, was first seen by me for this 
pregnancy on ilarch 11, 19.30. Past history: Hyperthyroidism in 1934 and 1935. 
AVas treated medically with apparent good results. Still complaining of palpitation 
occasionally, but kept a steady weight of about 140 pounds. Basal metabolism 
plus S. Hemorrhoidectomy June, 1934. Menses started at fourteen years, recurred 
eveiy- twentj’-four days, and she bled for about five days with some clots which was 
usually followed by a blackish discharge for ten days thereafter. Married eight 
years, one spontaneous deliverj’ in 1930, one spontaneous abortion in 1935 of a six- 
weeks’ old gestation for which she was curetted and with no sequelae following. Last 
menstrual period Jan. S, 1930. Expected date of confinement October 15. 

On April 30, 7 weeks after the last menstrual period patient started to bleed 
which was accompanied by small clots, cramps and a chill. (She attributed this to 
a severe attack of sneezing.) This bleeding persisted for four days. Following this 
she stained for ten days, with the resultant ‘’muddy” discharge until May 23, 
when she bled again for three days; this time not as profuse as heretofore, and 
with no clots. Rectal examination at this time showed the uterus to be enlarged to 
about a ten weeks’ gravidity and the cervical os closed. Two units of Progestin 
were administered on April 30 and on May 1. The cramps subsided. Thereafter 
one-half unit was administered daily for the next five days, then every other day 
until the twenty-sixth of May. There was no further bleeding or cramps. Fetal 
life was felt at the fifth month. 

Pregnancy continued normally until about the middle of the seventh month of 
gestation when patient complained of a sudden swelling of the face, hands, ankles, 
and an enlargement of the abdomen. Shortness of breath and palpitation were 
also noticed. Examinations at this time showed an edema of the parts noted to- 
gether with a polyhydramnion. Only one fetal heart heard in L.L.Q. Fetus in the 
L.O.A. position and cephalic presentation. The vulva was considerably edematous. 
There was an increase in two weeks of 9% pounds in w’eight from her previous 
visit, from 154% pounds to 164 pounds. Blood pressure rose from 120/70 to 130/80; 
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obstacle and lias to be removed. More serious complications may arise if a 
papyraceous fetus is retained, because tliis may cause hemorrhages or infections 
during the puerperium. Its diagnosis is almost impossible unless a roentgen ray 
accidentally discloses the anomaly. All other symptoms which might reveal it are 
uncertain. 

The causes of the formation of a papyraceous fetus are unknown. Many theories 
have been advanced. Wolff mentions disturbance of the placental circulations with 
predominance of the heart of one of the fetuses. Sj'philis, nephritis, amniotic bridles 



Figr. 2. 


stricturing one of the umbilical cords, mechanical injuries, endometritis, etc., have 
been mentioned as causes. None of them was present in this case. 

I wish to thank Dr. Max Danr.enherg for his roentgenogram interpretations and 
Dr. Max Goidzieher for his microscopic pathological findings. 
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surface (Fig. 1, A) ineasurijig 1-i eni. by 5 ein. eontaiiied niaiij’ small white infarcts 
wifh a volamentons insertion of the cord. The cord measured 30 cm., was necrotic, 
slimy, :iiid edematous. To this was attached the macerated fetus which weighed 
7.30 gm. and M’as 25 cm. long. The center ])ortion (Fig. ], B) was 15 cm. by 12 cm. 
from which the outer nec.rolic; area was sepai'ated by a distinct ridge, evidently 
the site of fusion of the two lobes, was normal in its appearance and consistency. 
The cord was eenir.ally att.aclied and measured .‘>1 cm. The noi'inal living inf.ant 
weighing 2,107 gm. was .‘Wi.l cm. long. 'J'here was a whitish, hard, fibrotic area at the 
other end of the jil.aeenta (Fig. 1, C) measuring about .”> cm. by 10 cm. from which 
the normal jiorlion was sharply demarcated. f?c])arating the l.-iyers of amnion at this 
end, one felt a small le.'ifhery Inu'd m:iss (Fig'. 1, D) JiicasnriTig (i..i cm. in length 
and 3.5 cm. in widtii. 'I'here was no fluid in this sac, the mass being a mummified 
or pa{)yraceous fetus. Its (;or<l, of threadlike c.aliber and measuring (i cm. in length, 
could be seen entering flio jilacental site at the outer edge of this fibrotic portion. 

Aricroscopi(;ally; Extensive necrosis of the placenta comparable in appearance to 
an infarction. Other .areas in the ])lacenta showed scattei'ed small foci of coagula- 
tion necrosis. Di'posits of cah'ium were found both in the necrotic areas and ahso 
in the apiiarently viable villi. 

There were two distinct choria and three amniotic sacs, the one chorion and its 
sac containing the macerated fetus, and the olhei- chorion with its two sacs, one 
containing the living fetus and the other the pajiyraceous fetus. 

DISCUSSION 

From the de.scrijition of tlie placenta herein pre.«ented, this was a case of biovular 
triplet.s, since there were two distinct choria and each of the fetuses developing 
in its own amnion. Still one can only tell if one is dealing with uniovular, biovular, 
or triovular triplets if the three were alive. Bushke states that this can only be 
proved by determining if tliey are concordant or discordant, in that there be a 
.similarity or identity with regard to a particular phenotypic characteristic among 
individuals under discussion showing a definite characteristic. This, however, one 
Could not tell in this case. 

The period of devclo[)ment of the macerated and the papyraceous fetuses can 
possibly be determined in this case: 

(a) By the history of bleeding in the early weeks of gestation, when in all 
probabilities there was an arrest in the development of one of the fetuses with the 
resultant mummified fetus. It is quite possible that we would have had in all 
likelihood an abortion of all of the nidations, were it not for the administration of 
the corpus luteum extract. This clinical entity should actually have been termed a 
mi.ssed abortion. Tlie death of the macerated fetus occurred at about .seven and 
onc-Iialf months of gestation, for it was at this time that the patient e.xperienced 
a sudden gain of weight witli the associated manifestations of hydramnion, edema, 
and no further gain in weight thereafter. 

(b) By the roentgenograms which showed the stage of ossification of their 
skeletons. 

In the macerated fetus there was an alxscnce of the epiphysis of the distal ends of 
the femora which .should bo present at birth, hence placing its development at about 
the eighth month. In tlie papyraceous fetus there were noted ossifications of the 
flia, scapula, long bones and the tiny centers of the phalanges with absence of the 
superior ramus of the ischii, placing its arre.st of development at about the eighth 
week (Pig. 2). 

However, the presence of a papyraceous fetus is certainly often overlooked, be- 
cause the placenta is not always so accurately examined. Its presence is rarely of 
clinical importance. Sometimes a papyraceous fetus lying at the os uteri forms an 
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PHOTOGRAPHIC RECORDS OP THE CERVIX UTERI 


J. I\r. Bruxer, ]\r.D., L. E. Rosebrook, M.D., and G. W. CusmEVN, B.A., 

Des jMoines, Iowa 

pHOTOGEAPIIS of the cervix uferi arc of value as permanent records of the 

Cervix before and after such procedures as cauterization, radium application, 
and plastic operations. Tlierc are no good photographs of the cervix in medical 
textbooks or publications due to certain inherent difficulties in photography. The 
cervix is generally illustrated by drawings which are often inaccurate and do not 
present the true conditions. For these reasons an attempt was made to work out a 
simple technique of making good photographic records of this organ. 

The two chief difficulties in pliotogr.aphy of the cervi.x are proper illumination 
and adequate exposure. The ordinary bivalve vaginal speculum does not give 
satisfactory exposure. In many patients the vaginal walls are quite redundant and 
although the anterior and posterior walls are well retracted by the two blades of the 
speculum, the lateral walls fall together almost obscuring the cervix. Another dif- 
ficulty is the great variation in the depth of the vagina. The direction which the 
cervix points, due to the position of the uterus, is also important; the cervix must 
be brought into a favorable position for photography. 

The greatest problem, however, is illumination. It is easy to light the cervix 
by means of strong floodlights or mirrors outside the speculum, but photographs 
taken with such lighting are flat and have no detail, because the light rays are 
parallel to the photographic plane. The light must come from an angle, so that some 
degree of modeling will be produced, and the resulting photograph will possess third 
dimensional qualities. 

For this purpose a special tubular speculum was constructed with lights in- 
corporated within the speculum. After considerable ex'perimentation the length se- 
lected was five inches. This was found to be long enough to expose the cervix 
in the deepest vagina, and in patients with a very short vagina the instrument 
would not protrude outside to any extent. "WHien once introduced with the obturator 
in place, there was very little tendency for the speculum to be forced out of the 
vagina except by unusual straining. Such a speculum provides a perfectly clear 
round field with no interference laterally from the vaginal walls or vulva. 

The cervix is engaged by the distal end of the speculum which has a % inch 
bevel (similar to the Ferguson tj'pe of vaginal speculum). By means of the beveled 
end almost any cervix, no matter in what direction it points due to uterine position, 
can be brought into proper position for photography. Two sizes of tubular speculum 
were made, one 1% inches in diameter wliich could be used in almost any married 
woman, and a larger size — 2 inches in diameter wliich was easily introduced in women 
who had borne several children. This gave an excellent large field, and would ac- 
commodate the largest cervix which was encountered. 

The light is furnished by two radio dial bulbs which give a brilliant light and 
are cheaply replaced. These are eccentrically placed on one side of the speculum, 
with a light shield, leaving ample room for photography. The optimum distance 
for the lights was found to be 4 inches; a light placed closer than tliis caused too 
3eep a shadow on the opposite side of the cervix in which no detail was visible. 

The secret of success for good photography of the cervix is twofold: first, the 
cervix itself must be deflected somewliat to one side and this is accomplished by 
uieans of the beveled tubular speculum; second, the light must be thrown on the 
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cervix from the qmulraut oj)po.site that to wliicli tlie cervix lias been deflected. For 
instance, tlie best position for the cervix is first, ascertained by rotating tlie beveled 
speculum. If- tlie cervix points jiosleriorly, the light carrier is rotated until the 
lights are in an anterior position. This provides tlie maximum amount of shadow 
elTect producing black and white contra.st in the photograph, and an impression of 
depth. 

IVitli the speculum shown here it. is easy to obtain good photographs of the 
cervix. The jiatient lies on an examining table, [ireferably a cystoscojiic table, with 
knee crutches. ^J’he bladder and rectum should be empty. The lubricated S2)eculum 
is now introduced with the obturator in jilace. If necessary the gloved left hand 
is used to depress the perineum. 

The obturator is now removed .and any excess mucus or discharge removed with 
a few moist cotton balls. It is not advisable to attempt to remove mucus with 
such digestants as caroiil. Any attempt to cleanse the cervix loo thoroughly is likely 
to start bleeding. 

I'he current, sup])lied by a battery of dry cells, is now turned up and the most 
favorable lighting of the cervix is obtained by rotating first the speculum, then the 



2.— Pliotognaplis of the ccr\'ix uteri made witli tlie equipment described. A, 
^id stellate laceration of the cervix. B, The .same cervix six weeks after cauteriza- 
iion. c, Cliancre of the lateral vaginal fornix. Positive dark-field. (Cervix pushed 
■aside.) jj. The .same cervix eight weeks after antisyphilitic therapy. Chancre re- 
duced to scar. E, Eroded cervix with nabothian cysts. F, Vaginal vault after vaginal 
nysterectomy. Granulation ti.s.sue at site of closure. 

light carrier. A Leica camera on tripod i.s .set up in front of the table, and camera 
lens and speculum are brought into apposition. An adju.stable table is of great 
help in raising or lowering the hip.s of the patient. The camera is placed at a 
maximum distance from tlie speculum (8 to 10 inches) in order to secure the greatest 
possible depth of focus. The ground glass attachment for the Leic.a accurately 
defines the field and insures accurate focus. A .small piece of paper with printed 
matter may be placed on the cervix to aid in focusing. 

The patient is instructed to hold her breath at the end of expiration. (Holding 
the breath at the end of inspiration may force the cervix downward tlms getting 
the subject completely out of focus.) Using Eastman "background film,” the 
length of exposure will not be over three to five seconds. It is very unusual to have 
any ditfieulty due to movement of the patient, and very few patients complain of 
any sort of discomfort. Using the above method it is possible for the gynecologist 
to obtain good photographic records of the cervix in a few minutes ’ time and without 
undue trouble. 

1005 Bakker.s Tru.st Building 



ABDOMINAL PREGNANCY NEAR TERM, OPERATION AND 
HORMONAL STUDIES OP THE BLOOD AND URINE 
WITH THE PLACENTA LEFT IN SITU"= 

Arthur S. MacGregor, M.D., Brooklyn, N. Y. 

'^HE patient, who was thirty-four years of age and of Italian extraction, was 
^ admitted to the Norwegian Hospital on Nov. 18, 1935. Her physician had 
advised hospital care because of the severity of nausea, vomiting, constipation, 
and painfulness- of fetal movements. 

Her past history aside from her menstrual, marital, and obstetric history was 
irrelevant. Her menses began at tliirteen, occurred regularly at twenty-eight-day 
intervals and were of four-days duration, being associated with moderate dysmenor- 
rhea. She had first married in 1919 and two pregnancies occurring shortly there- 
after were terminated by induced abortions at three months and apparently were 
not followed by sepsis. After living with this husband for two years she divorced 
him and remarried in 1924. She did not conceive again until 1929 at which time 
a left salpingectomy was performed for a ruptured ectopic gestation. There were 
no pregnancies from then on until the one under consideration. 

The last menstrual period began on March 15, 1935 at the expected date and was 
normal in all respects. About four weeks later she began to spot and experienced 
cramplilce pain such as she would have during lier periods. This spotting and pain 
continued for the next two weeks, the bleeding on one occasion amounting to a 
definite flow for several hours. There was no further bleeding during the remainder 
of the pregnancy. Pain along the entire right side of the abdomen and chest was 
present at intervals associated with attacks of weakness. The pain was often re- 
lieved by enemas. Nausea and vomiting were a prominent symptom throughout, the 
patient losing eighteen pounds in weight. Constipation was a persistent symptom 
also. In the last trimester the fetal movements caused the patient great distress in 
the upper abdomen. 

I first saw her in consultation on November 27, three and one-half weeks prior 
to her estimated date of confinement. The patient was found to be a poorly 
nourished individual with a dimini.shed hemic component, who did not appear well. 
Her temperature was 98.2” F., pulse 85, respirations 20, and blood pressure 116/76. 
Physical examination revealed no abnormalities aside from evidences of weight loss, 
the breast signs of pregnancy and the abdominal findings. 

The abdomen was greatly enlarged as though by a twin pregnancy. What first 
appeared to be the fundus uteri was found to be 27 cm. above the symphysis, and 
there seemed to be a marked widening of the upper portion of the abdomen. Palpa- 
tion revealed, however, that the cliild was in the upper abdomen lying transversely 
with the head on the left side just beneath the costal margin. The fetal parts 
were unduly prominent. The right lower quadrant of the abdomen was occupied by 
a semisolid fixed mass with a rounded upper edge which extended upward to slightly 
above the umbilicus and appeared to arise from the pelvis. This mass seemed to 
fuse with another mass which was also present in the lower abdomen to the left 
of the first mass extending over into but not completely filling the left lower 
quadrant and rising to the level of the umbilicus. The fetal heart was heard in 
the upper left quadrant. On vaginal examination the cervix was found high up 

‘Presented at a meeting of the Brooklyn Gynecological Society, April 2, 1937. 
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on tlio left side of tlio pelvis. Tlio right fornix -vvas filled by a rounded semicystic 
mass of large size whicli was continuous with the masses felt abdominally. The 
cervix was .soft but not patulous or ciTaecd. An x-raj' examination made at eight 
months re\-ealed that the child was Ijang directly transverse in the upper abdomen 
with the head on the left side. The child did not seem enclosed by a shadow such 
as it would be were it intrauterine. The grotesque spraAvled out positions of the 
extremities are not seen in uterine pregnancies. R. B. C. 3,500,000; Hb 09 per cent. 
The white cell count was 7,500 with 80 per cent polys. The urine was negative 
except for a trace of albumin. The blood chemistry report was nonprotein nitrogen 
28.7 mg., urea nitrogen 11.3 and glucose 89 mg. Operation was decided upon a 
week later beeau.ee of the patient's sulTcring, and because it was felt that the baby 
was large enough to be viable. 

On December 3 abdominal section was done under ether anesthesia. At this time 
the patient was about two and one-half weeks from term. An incision was made 
over the riglit rectus muscle about an inch to the right of the umbilicus, one-third 
of the incision being above and two-tliirds below the umbilicus. The rectus muscle 
was retracted outward and the peritoneum incised. The omentum was found to be 
adlierent to the anterior abdominal wall throughout the lower half of the incision. 
These adhesions were cut' and the bleeding points in the omentum ligated. The 
omentum Avas druAvn up and the pelvis explored. The uterus was found to be soft 
and enlarged to the size of a five to six months’ gestation. It ivas pushed to the 
left by a mass about 25 by 10 by 10 cm. in size. This proved to be the placenta 
which was attached to the posterior surface of tlie right broad ligament extending 
doAvnAA’ard into tho culdcsac and outAvard to the lateral pelA'ic Avail. Fine adhesions 
between the appendix, cecum, small intestine and the maternal surface of the placenta 
had to be freed before the full extent of the placental attachment could be de- 
termined, The cord Avas found to emerge from deep in tlic peh-is and the placental 
site extended from the culdcsac up OA'er the pohde brim. There aa’os no e-vidence of 
the membranes except over the maternal surface of the placenta and no fluid was 
present in the abdomen. Tlie right tube could be traced for a distance of about 
four inches Avhen it seemed to fuse into the placental mass. It was flattened and 
about one-half inch in AA’idth. Tlic child AA-as found to be lying transversely in the 
upper abdomen beneath the omentum, transA'crse colon, and stomach. It was ex- 
tracted by the feet and breathed immediately. The child Avas found to have a 
calcaneus deformity of the right foot and asymmetry of the head, thorax, and 
abdomen of a moderate degree. The birth Aveight was 2,660 gin. The cord was 
cut and ligated close to the placenta. JSto attempt AA-as made to separate the 
placenta from its attachment, TJie abdomen was closed in layers without drainage. 

The patient had an extremely mild postoperatiA'e febrile reaction. There was 
practically no abdominal distention at any time nor Avas there any vomiting. On 
the twelfth day a fcAV drops of serum were evacuated from the incision which other- 
wise healed by first intention. The patient was kept in bed until the twelfth post- 
operative day and Avas discharged on the nineteenth day. At the time of discharge 
the placental mass filled the right loAver quadrant of tlie abdomen extending upward 
to the level of the umbilicus. The uterus was undergoing moderately rapid involu- 
tion, being the size of a five to six months' gestation at the time of operation and 
nineteen days later but little more than half that size. During her hospital stay 
there was no uterine bleeding noted. On the fourth and fifth days the breasts 
which had remained flaccid, Avere pumped to stimulate lactation. Tliere was no milk 
secretion present and the breasts never showed any signs of engorgement during 
her hospital stay or subsequently. On January 8, thirty-five days after the 
operation, slight spotting occurred and persisted for three weeks. The patient 
had a month of amenorrhea and since then has menstruated every twenty-four to 
twenty-seven days, having moderate dysmenorrhea similar to what she previously 
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liad. Eight weeks postoperutively tlie placental mass had diminished but slightly 
in size but the uterus had almost returned to normal size. Examination sixteen 
months after the operation still revealed the presence of the mass in the right side 
of the pelvis. It was about the size of a large orange and was found to be 
partially fixed to the side of the pelvis. The uterus was normal in size and partially 
mobile. The patient stated that never at any time since leaving the ho.spital had she 
had any discomfort. The baby has had the calcaneus deformity corrected and aside 
from slight asymmetry of the head appears normal in all respects. 

It was felt that it would be interesting to make a survey of the hormone content 
of the blood and urine in this ca.se. Through the kindness of Drs. Prank and 
Goldberger this was done at the Mt. Sinai Hospital. 

The blood talcen on the second daj’ following operation gave a full estrogenic 
reaction in 40 c.c. of blood as in normal pregnancy. A week later on the ninth 
day the reaction was negative in this quantity of blood. The first urine on the 
second day gave a po.sitive Friedman te.'^t with 0.7.5 c.c. of urine which corresponds 
to 1,33S rabbit units per liter. On the fifth day the urine showed only 50 rabbit 
units per liter while subsequent Friedman te.sts were negative on the tenth, seven- 
teenth, and twenty-fourth postoperative days. It was determined that the estrogenic 
reaction in 40 c.c. of blood became negative between the second and ninth days and 
that the prolan titer in the urine diminished rapidly, becoming insufficient to produce 
a positive Friedman lest on tlie tenth day. From tlie.«e studies it would appear that 
the placenta ceased producing prolan and e.strin in appreciable amounts within 
less than ten days after tlie operation. 

Ware and Maini reported a very similar case of abdominal pregnancy in which 
the placenta was not removed. Nineteen Friedman tests done during the first thirty- 
five days after the operation were all po.sitive, the first negative being obtained 
on the thirty-sixth day. Three others done shortly thereafter were also negative. 
Halban in 19052 was the first to note that lactation was inhibited by the retention 
of the placenta and that it occurred usually about three days after the removal of the 
jfiacenta. Franks describes a case in which the placenta was retained in utero for 
fourteen days with lactation following its removal in three days. Riddle^ isolated 
the hormone prolactin from the anterior lobe of the pituitary in 19.32. The weight 
of experimental evidence today makes it appear that estrin and possiblj’ progestin 
prepare the breasts for lactation and that iirolactin may be the activator of or, 
at least, is responsible for tlie continuance of lactation. 

Estrin has been found to inhibit lactation as has to a lesser extent the anterior 
pituitary-like substance. The occurrence of lactation has been attributed to the 
removal of the.se two hormones from the blood circulation. In the case reported 
it would appear that these tAvo hormones di.sappeared rather quickly from the 
maternal .system and yet lactation did not occur. I can offer but tAA'o explanations 
for this. One, that this patient’s anterior pituitary gland may liaA'o been deficient 
in prolactin production or second that in cases of retained placenta some factor 
other than the continued production of estrin and ])rolan inhibits the action or 
production of prolactin. 
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ACTINOiAJYCOSlS OF THE OVARY'' 

Frederick H. Fai.es, Chicago, III. 

(From ihc Dcpnrtmrni of Ob.slriric.'i and GiitU'colof/!/, Dnivcr.sili/ of Illinois, College 
of Medicine, anil the Gynerologiral Service, Cook Count g flospital) 

y^TINOM Y COSI 8 of the ovary i.s a rclativoiy rare clisoasc. Haselliorst up to 
** .1028 colleelcd (U) (;ase.'^. Only tliree primary ovarian ease.s have been reported. 
The ea.^es are usually seeondary (o bowel, lunfi, or head and neck infections. 

None of the patient.s in the liO eases reported by Haselhorst recovered perma- 
nently. Schugt reported an unusual case of a patient in 1980 who had an infected 
abortion four years ]»rcviou.«ly with slow recovery. She developed a lender mass in 
the region of the right ovaiT which was drained vaginally and was then treated b.y 
x-ray. About twelve weeks later the left tube and ovary became involved in a 
.similar process and was drained in the same manner, d’his was followed by x-ray 
therapy and the patient was well one year later at the time of the report. 

Most of the reported (Uises have been noted in the right ovary, although the left 
ovary may become secondarily infected. It is ])robably very rare that infection 
spreads from the uteru.s, eervi.v, or tube to the ovary, although the possibility can- 
not be denied. The spread from the gastrointestinal tract is much more probable, 
and according to more recent investigators, nia}- be associated with the fact that 
these organisms have been found in the human mouth around carious teeth. 

The probabilit}' that the organisms occur in grasses and grains is remote, since 
the organism does not form spores and is not resistant to heat, cold, or drying. 

Pathologically, the organism produces a granulomatous change in the ovarian 
tissue which eventually breaks down to form pus containing the characteristic .sul- 
phur granules. The condition cannot be recognized clinically from other pelvic 
infections until it has progre.«scd to the stage of pus formation. The diagnosis is 
never made clinically pre- or postoperatively until the chronic sinuses form, from 
which cultures can be made from the sulphur granules. B}' the time the diagnosis 
is made the process is so far advanced that hope of complete removal of the infection 
is remote. This probably accounts for the unfavorable results obtained in the cases 
reported to date. Perum agglutinations give confirmatory evidence but are not de- 
pendable. 

Cornell collected 71 cases up to 19.84. Of these 45 died, 8 were improved, 7 the 
outcome is doubtful, and only 11 are pos.sible cures. He reports one case with a 
four-year cure. The infection involved both tubes and ovary. Bilateral salpingo- 
ovariectoiny n-as done, patient was treated .subsequently by potassium iodine. Of the 
M eases 50 involved the tube and ovary. 

Schiller reported a fatal case in June, 191.8, which was not included in Cornell’s 
group. Since then Cote and Tudhope have reported 4 fatal cases of ovarian 
actinomycosis. 

CASE REPORT 

The patient, a forty-three-year-old colored woman born in Alabama, entered the 
Cook County Hospital on the Ob.stetrical Service, Mar. 9, 1936, complaining of 
pain in the right lower quadrant for ten weeks and amenorrhea for two months. 
Her la.st period began Dec. 30, 1935. On Jan. 1, 1930, a dull aching pain started in 
the right lower quadrant, and was continuous. She was treated conservatively 

’Presented before the Chicago Gynecological Society, March 19, 1937. 
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and at the end of the month, Apr. 8, 1936, was taken to the operating room and 
an exploratory operation was performed. A large inflammatory mass was found 
which was thought to be too acute to remove and the abdomen was closed. The 

patient was instructed to return in six months for further surgery. She lost sixty 

pounds in weight during her stay at home. 

The old wound appeared well healed and a large firm mass filling the pelvis 
and extending upward to the level of the umbilicus was found to the right of 
the midline. The lower abdomen was tender. The cervix was tender, movable, and 
took the Schiller stain well. Pelvic abscess was diagnosed, probably encapsulated in 
a tube or ovary because of the hardness and lack of fluctuation. Operation Oct. 
22, 1936. Eight-sided large tuboovarian abscess found mth marked adhesions and 
pelvic peritonitis. Left adnexa normal. 

Technique: Abscess was aspirated and most of the pus evacuated. Abscess 
sac was raised with difficulty from the culdesac and removed. Hemorrhage was 
slight and easily controlled. The wound had to be reopened about the fifth day and 

about three ounces of pus was removed. The wound then healed rapidly and the 

patient left the hospital Nov. 8, 1936. Cultures from the wound were negative for 
actinomyces. The report on the pathological specimen by Dr. Jaffe is as follows: 

"The specimen consists of a mass 10 cm. in diameter; surface is deeply injected; 
on sectioning it contains a cavity 8 cm. diameter filled with a bloody material; wall 
is up to 20 mm. thick. Microscopic: The ovarian tissue is practically completely 
replaced by a granulation tissue surrounding multiple abscesses. A portion of an 
old corpus albicans is noted. Numerous giant cells are seen throughout the granu- 
lation tissue. Here and there typical clusters of ray fungi are noted. No tubal 
tissue is seen.” 

The patient was referred to the Eesearch Hospital for deep x-ray therapy. She 
has regained 27 pounds in weight and feels fine. Small sinuses in the abdominal 
wound are still draining. 

She has received four treatments of 325 r. units each between Feb. 16 and 
Feb. 24, 1937. These were applied anteriorly and posteriorly on the right side 
alternating. Each of these treatments is equal to a half of a .skin erythema dose. 

The patient had very little reaction to the x-ray, and is now getting potassium 
iodine ten drops three times a day, and increasing one drop each day. Further x-ray 
treatments are to be given, and because of the frequency of the infection to the 
opposite tube and ovary as noted in several cases in the literature, the left adnexal 
region will be x-rayed prophylactically. 
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OVARIAN PREGNANCY^' 


A. E. Kanter, ]\r.D., F.A.C.S., Chicago, III. 

(From the Dci^arlvicnt of Gynecology of the Mount Sinai Hospital) 

j\A ES, P. T., thirty-six years of age, ivas first seen on Jan. 6, 1937. She had 
*’•* been married for tliirteen years and had been pregnant for the first time ten 
years ago Avhen she aborted spontaneously at two months. Her last regular men- 
strual period occurred on May 25, 1936. On August 2, nine weeks after that period, 
she began to e.xporionce cramping pains in the lower abdomen. One week after this 
she began to bleed from the %’agina, passing a small amount of blood constantly for 
a period of ten weeks after which there was a spontaneous cessation. Since that 
time the patient has remained in bed in order tliat the pregnancy might be retained. 
On November 28 the patient again began to pass blood from the vagina in small 
amounts, a condition that jiersisted until she was admitted to the hospital. During this 
entire period of time the patient had a poor appetite and as a result had lost thirty 
pounds. 

General history was entirely irrelevant as was the general physical examination. 
Past history revealed that the patient had had attacks of tonsillitis, whooping 
cough, spastic colitis, and psoriasis. The menstrual history preceding the present 
difiiculties was of no import, the periods having recurred at regular intervals and 
having been of average length. At the time of admission to the hospital the tem- 
perature Avas 97.8° F., pulse rate 72, respiratory rate 20, and blood pressure 108/76. 
The examination of the blood revealed a hemoglobin content of 75 per cent (Sahli), 
3,390,000 red blood cells and 6,750 wliite blood cells with a differential count within 
normal limits. An Aschheim-Zondek test in NoA’ember, 1936, was reported as positive. 

On Jan. 4, 1937, the fetal heart sounds being absent, the patient was taken to 
the hospital in order that termination of the pregnancy might be accomplished. 
X-ray examination rcA’caled a fetus that was projected over the upper cecal region 
and wliich was markedly smaller than was consistent with the period of amenor- 
rhea. 

At 10:00 p.ji. of that day the patient Avas taken to the delivery room for the 
purpose of introducing a Voorhees’ bag. It was found that the cervix could not be 
dilated sufficiently to allow for this procedure so a gauze pack was inserted into the 
cerrix and vagina. 

I first saw the patient on the morning of Jan. 6, 1937, at which time a bimanual 
examination revealed a cystic mass in the abdomen reaching just above the level of 
the umbilicus. The uterus was not enlarged over normal, was pushed over to the 
left by the abdominal mass, and the left vaginal fornix was thus obliterated. The 
uterus and cervix presented a firmness which is not ordinarily associated with preg- 
^ncy. A diagnosis of abdominal pregnancy was made and immediate laparotomy 
advised. 

Abdominal section was performed on Jan. 6, 1937. Upon opening the abdomen 
it was found that the uterus was pushed over to the extreme left and was the 
size of a six weeks’ pregnancy. There was a swelling the size of a large football, 
starting from the uterine horn on the right and extending behind the uterus, filling 
the entire pelvic area. Attached to the upper and lateral part of the mass was the 
sigmoid and small bowel. The mass was apparently an ovarian pregnancy Avith 
secondary rupture into the abdominal cavity. The sac was opened and a dead five 

‘Presented before the Chicago Gynecological Society, March 19, 1937. 
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months’ fetus was removed, following wliicli the mass was brought up and removed 
by means of clamps. A portion of the sac was left attached to tlie sigmoid. 
Peritonization was aceomplisliod with the round ligament to the right liorn of the 



Fig. 1. — Chorionic villi in ovarian tissue. 



uterus. Tlie right tube was normal and was not involved in the ovarian mass. The 
abdomen was clo.sed witliout drainage. 

After a .«liglit rise in temperature during the first four days after operation 
the patient had an uneventful postoperative course and was discharged from the 
hospital on Jan. 15, 1937. 
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Fig. 23. — Case 6. First Rubin Test: The pressure rose twice to 200 mm. of 
mercury, and was maintained for half a minute. The patient had severe central 
abdominal pain at first, which gradually radiated to the right lower quadrant during 
the test, but no shoulder pains when sitting up. 

Fig. 24. — Case G. Second Rubin Test: ATter one month, the pressure rose to_ 200 
mm. of mercury and was maintained the first time for three-quarters of a minute 
and the second time for one full minute. The patient complained of severe pain in 
the right lower quadrant during the test ; but no shoulder pains when sitting up. 




Fig. 25. — Case C. Thiid Rubin Test: After ten diathermy treatments, the pressure 
rose to 200 mm. and was maintained for three-quarters of a minute and then al- 
lowed to drop. The second time the pressure rose only to 160 mm. and dropped to 
150 mm. and fluctuated slightly around that point. The patient experienced slight 
right shoulder pain two hours after the test. 

Pig. 26. — Case 6. Fourth Rubin Test: After eighteen diathermy treatments the 
pressure rose to a little above 140 mm. of mercury and then dropped ^o 130 mm. and 
fluctuated around 130 mm. with very faint tubal contractions. The patient com- 
plained of pain in the right lower quadrant during the test and pain in the right 
shoulder after the test. 


tuso 



Fig. 27. — Case G. Fifth Rubin Test; After twenty-two diathermy treatments the 
pressure rose to 142 mm. of mercury and then dropped to a little above 80 mm. and 
fluctuated betvs^een 80 and 100 mm. with fairly normal tubal contractions. This patient 
had severe shoulder pain three hours after the Rubin test. Pour months after the 
last tubal insufflation the patient became pregnant and later gave birth to an eight- 
pound baby. 



INTESTINAL OBSTRUCTION COMPLICATED BY 
PREGNANCY AT TERM^ 

Ralph A. Reis, M.D., Chicago, III. 

■pEW reports have heen published of intestinal obstruction occurring in the sec- 

ond half of pregnancy or at term. Tliere is a small number of reports of ileus 
occurring late in pregnancy but mechanical obstruction is most uncommon. Cornell, ^ 
Lazard,2 Charbonnet,^ and Massey^ have reported mechanical obstruction in late 
pregnancy; in each of these instances, the obstruction was produced by an omental 
band or an adhesion, the freeing of which resulted in a return of intestinal in- 
tegrity. 

The following case is of interest because the intestinal obstruction had resulted 
in a gangrene which necessitated the excision of more than 200 cm. of ileum, im- 
mediately following a Porro cesarean section. There is apparently no similar case 
reported in the recent literature. 

Mrs. E. W., a thirty-one-year-old primigravida, whose last menstrual period was 
on June 6, 1935, was first seen on March 1, 1936. She complained of generalized 
cramplike, abdominal pains which had been present for one month, and of ex- 
cruciating abdominal pain associated with nausea and vomiting for the past t%venty- 
four hours. This severe pain was rhythmic, cramplike, occurred every ten to fifteen 
minutes, and lasted thirty to sixty seconds. These severe pains, which were gen- 
eralized at first, localized in the right lower quadrant after about eight hours. She 
had had two similar attacks before the onset of her pregnancy and one such attack, 
but without nausea or vomiting, about four weeks before the present one. At this 
time she had been given morphine for the pain which had been diagnosed as gall- 
bladder colic. Her previous history included a curettement and laparotomy for the 
removal of a uterine tumor and relief of uterine bleeding eight years previously. 

Examination showed a patient writhing with abdominal pain, hiccoughing con- 
stantly, and complaining of recurrent nausea with occasional vomiting. Her color 
was good, the pulse was 80 and good quality, temperature 98.6° F. Abdominal exam- 
ination revealed generalized tenderness most marked in the right lower quadrant, the 
point of greatest tenderness being about two inches above the umbilical level on 
the right side. Eebound tenderness was also marked on the right side, as was 
rigidity of the rectus muscle. The uterus was of a size corresponding to a thirty- 
eight weeks’ pregnancy, was firmly contracted, with no periods of relaxation and 
was very sensitive to the touch. The fetus was lying in cephalic presentation and 
the fetal heart tones were strong and regular. Blood examinations showed no 
anemia and a leucocyte count of 13,400; examination of the urine showed no ab- 
normalities. The patient was given a one-quart soap-water enema with no results. 

The preoperative diagnosis was generalized peritonitis with intestinal obstruction 
due to appendicitis or postoperative adhesions. Gastric lavage was done, a dark 
fecal-like fluid being obtained. Ten per cent glucose solution was given intra- 
venously, normal saline solution subcutaneously, and the patient was prepared for 
operation. The abdomen was opened by a paraumbilical right rectus incision, and 
about 50 c.c. of a turbid fluid was found in the peritoneal cavity. On drawing 
the gravid uterus forward into the incision, it was found that the entire posterior 
and right surfaces of the uterus were covered by densely adherent cods of small 
intestine, the majority of which were gangrenous. A cesarean section was then 
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The j)!itliologi(it 's rc2)ort. as PubiniUod by Dr. I. Duvidsohn was: "Ovary; 
Specimen has the shape of a plobalar mass that ha.s become deformed by a deep 
laceration. Tlio outer surface .‘;hows some .smootli areas, but in the most place-s 
there are evidences of loose recent adhesions. The color is pinkish red, purplish, 
and black. The consistency is quite soft. The whole specimen measures 14 by 11 
by 8 cm. Enclosed within it is a cystic and })artly opened cavity. One of its walls 
is made up by the bulk of the already de.'jcribcd ovarian tissue. The other walls 
are considerably thinner and in the preserved portions measure from 1 to 8 mm. 
The inner surface of this cavity has an irrepular and nodular appearance. Ap- 
parently a part of the cyst wall w;is left behind in the abdominal cavity. Attached 
to the inner surface is a thin rnembnine me.asnrinp about 11 by 5 cm. which has 
the appearance of a ])ortion of fetal membranes. Section surface of the thickest 
portion of the wall is very hyperemic. ft shows numerous hemorrhages. Separated 
from fins specimen is an amorphous {)iece of tissue measuring SO by 40 by 40 mm., 
having the identical structure as the main specimen. A nodule 20 by 12 mm. of a firm 
consistency and dark brown in color is present. It is 10 mm. long and has a thin 
pedicle. On section surface it shows, in the center, a brown amorphous tissue. A 
male fetus measuring 2;! cm. having a macerated skin and being in a state of ad- 
vanced decomposition is i)resenf. Tlie cord measures 27 cm. and shows no gross 
abnormalities. 

“Microscopic: Sections from the different portions of the ."ipecimen .show decidual 
and placental tissue with extensive areas of necrosis and diffuse hemorrhages. At 
the periphery a narrow strip of connective tissue is present. In others ovarian 
tissue is present with some hyalinized areas and a great deal of blood pigment. 

“Diagnosis: Ovarian joregnancy. ’ ’ 
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Di Gioia, A. M.: Studies of the Difficulties Encountered in the Friedman Test, 

and a New Modification Using Blood Serum, .T. Lab. <fc Clin. ifed. 22: 508, 1937. 

The Friedman test has been reported as being practically infallible after the 
tenth day following the first missed period following suspected conception. But there 
have been many difficulties encountered in carrying out the test, the two important 
ones being sliock following injections of urine and false negative or positive reactions. 
Shock following injection of urine may be due to too rapid injection, the taking 
of large doses of a.spirin or quinine by the patient, inbreeding of rabbits, and ex- 
tremely acid or alkaline urine. The reaction of the urine should have a pH which 
ranges from 6.8 to 7.4. False negative or positive reactions may be due to urine 
specimens obtained within a period less than ten daj's following the first missed 
period, .in which case the pituitary hormone may not be excreted in sufficient quantity. 
The urine of patients having certain types of tumors (chorionic) may contain gonad- 
stimulating hornione.s. 

To overcome these difficulties, Hoffmann’s modification has been proposed. This 
consists in the withdrawal of 25 c.c. of patient’s blood, centrifuging the specimen, 
and injecting 10 to 13 c.c. of the serum into the marginal ear vein of the rabbit. 
The rabbit may be autopsied within twenty-four hours. Ho figures are given, but 
it is hoped that this modification will supplant that in which urine has heretofore 
been used. 


W. B. Seebih. 



ABERRANT SUPRARENAL GLAND TISSUE IN THE BROAD 

LIGAjMENT^^ 

James A. Gough, M.D., Chicago, III. 

(From Ihc Department of Ohstetrics and Gynecology, Si. Lulcc’s Hospital) 

HE suprarenal gland, according to Goldzieliert develops from two p7imitive 

layers, tlie cortex from the mesoderm, the medulla from the sympathicus struc- 
ture of the ectoderm. Tlie medulla is formed from islands of cells originating from 
the sympathoblasts, later clumping together to form a definite layer in the mature 
organ. Isolated groups of medullaiy cells at times persist to form tlie so-called 
bodies of Wiesel and of Zuckerkandl. 

The cortical cells spring from the “inte'rrcnal zone” of mesodermal epithelium 
lining the celome prior to segmentation. This zone extends from the glomus of the 
pronephros to the cloaca. Clumps of these cells proliferate, become pedunculated, 
separate from the celomic epithelium, and then coalesce to form the "interrenal 
organ,” the precursor of the cortex of the suprarenal gland. Fusion of the medulla 
with the cortex occurs about the middle of the third month of intrauterine life. 
Manj' of the interrenal elements do not participate in the formation of the cortex 
but remain isolated, later undergoing regre.ssi%’e changes and finalh' disappearing. 
Persistence of .such cell buds in postfetal life accounts for the so-called accessory 
suprarenal glands or Marchand 's adrenals. In as much as only cortical cells are 
present, these names are misleading. 

They occur most commonly in the vicinity of the adrenals, the kidneys, about the 
ovaries, testicles, broad ligaments, epididymis, and in the inguinal canals. The fre- 
quency with which they are found seems to vary with the type of observation. 
Anatomists state that they are very common, but clinical reports are decidedly 
infrequent. In The Quarterly Cumulative Index Medicus from 1932 to 1930, in- 
clusive, the titles of only ten articles bearing on this subject are found. 

M. A., a white woman, aged thirty-five years, and married fourteen, was ad- 
mitted to the service of Dr. C. F. G. Brown at St. Luke's Hospital, Chicago, April 
2, 193-5. She complained of chronic indigestion characterized by anore.\'ia, nausea, 
constipation, and abdominal discomfort of several years’ duration; .she said that 
.she was nervous and slept poorly. 

She had had two term pregnancie.s, one twelve, the other seven years before ad- 
mission, both terminated by cesarean sections in another city. A thyroidectomy had 
been done in 192G. The family history was not significant. Menstruation had begun 
at the age of fifteen, had always been regular, of five days’ duration, recurring 
every twenty-eight days, and occasional!}' painful. 

General examination revealed a poorly nourished woman, extremely myopic, and 
weighing only ninety-three poumls. Her sy.'^tolic blood pressure was lOS/O'S. 
Examination of the chest, including a roentgen film, was negative. The abdominal 
wall was very thin, and an old lower left rectus scar was visible; no masses were 
palpable. Vaginal e.xamination revealed no abnormal findings except the presence 
of a large amount of bowel in the culdesac. A blood count, including a differential, 

‘Read before the meetinf,' of The ChicaKo Gynecological .Society, March 19, 1937. 

fThe Adrenals, Their Phvsiologj', Pathology and Disease.s. Goldzioher, Max A,: 
New York, 1929, The Macmillan Company. 
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performed through a fundal incision, a normal healthy male child being delivered. 
Tho dense adhesions between bowel and uterus were dissected free. It was then 
found that the uterus, even though empt)', was of a size which would prevent ade- 
quate exposure of the involved bowel and mesentery; a supracervical hysterectomy 
was therefore done. 

Examination of tho gangrenous bowel showed the involvement to be confined to 
the ileum. About 175 cm. were definitcl}' gangrenous and the mesenteric vessels 
contained multiple emboli which involved apparently normal bowel on either end of 
the gangrenous portion. About 15 cm. of healthy bowel at each end was therefore 
included in the resection, 205 cm. of bowel being included. The intestinal con- 
tinuity was re-established by a side-to-sidc anastomosis. The patient left the op- 
erating room in critical condition with a marked degree of shock. 

The pathologic report was as follows: “Tho specimen consists of 205 cm. 
of small intestine. Tho serosal surface of one portion is dull, granular, and greenish 
red. Fiftj' centimeters from one end, firm adhesions bind neighboring loops of 
intestine. The Ijunphatics arc markedly distended. The mucosa of the most distal 
portion is smooth and gray pink in color. Nine centimeters from the distal end, a 
sharp line separates this mucosa from a neighboring granular, raised, gray green 
red mucosa covered by necrotic membranous material. Fift}' centimeters from tho 
proximal end of the specimen, a line sharply separates darker gray black mucosa from 
the uninvolved portion. The greatest circumference of the bowel is 9 cm. The at- 
tached mesenteiy is hemorrhagic and thrombosed.” 

The postoperative course was most stormy, the temperature ranging from 101° 
to 104° F. for six days and pulse varjdng from 120 to 100, with a very low ten- 
sion and of poor quality. During this time, a Wangensteen tube was in place con- 
stantly, continuous intravenous glucose was administered and the patient was given 
three transfusions of 500 c.c. each of whole blood on alternate days. The patient 
had a spontaneous bowel movement on the third day and thereafter had two to four 
small liquid bowel movements daily. On the sixth day, the Wangensteen tube was 
removed, fluids administered by mouth. The temperature reached 101° F. for twenty- 
six days after which it remained normal. A suppurating wound infection developed 
on the eighth day which drained spontaneously and continued to drain until the 
twenty-seventh day. The patient was discharged on the thirtieth day. 

She has subsequently enjoyed good health, her only complaint being frequent 
small bowel movements with occasional, slight, momentary cramps. Tests of the 
intestinal motility show this to be more rapid than normal. 
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Lucchetti, Giovanni: Triple Diagnostic Error in a Case of Pregnancy Complicated 
by Fibroid of the Uterus, Clin, ostet. 16: 520, 1936. 

The author presents a ease of pregnancy complicated by fibroid of the uterus 
m which -were committed three diagnostic errors. The first error was made when 
the diagnosis of an ovarian cyst was made and disproved at operation. The second 
error was the failure to recognize the fibroid of the uterus. The third error was 
made when the fibroid ivas mistaken for a second fetus, revealed when the patient 
delivered only one fetus. 


August F. Daro. 



ERYTHROBLASTOSIS FETALIS AS A CAUSE OF INFANTILE 

MORTALITY«^ 

A Preliminary Report 

Carl T. Javert, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 

College and the New York Hospital) 

' I ’ HE present studj’’ is based on 10 eases which have been observed at 
the Woman’s Clinic. Time does not permit a detailed report. There- 
fore, these remarks must be construed as a preliminary report. Studies 
are now in progress, and will form the basis of a subsequent communica- 
tion. 

The maternal records may be summarized as follows: The mothers 
averaged thirty-one years in age. Mediterranean ancestry was noted in 
50 per cent of the eases. Multiparity was present in 9 cases. No familial 
incidence of the disease was observed. The Wassermann was negative in 
aU. The liemoglobin averaged 83 per cent. Pregnancy was complicated 
by a poor weight gain in 50 per cent of the cases, and suggests a nutri- 
tional basis. An achlorhydria was found in one case so studied. The 
duration of pregnancy ranged from thirty-four to forty weeks with an 
average of thirty-seven weeks, indicating slight prematurity. Analgesia 
was used in 4 cases, and nitrous oxide anesthesia in 8 cases. Labor was 
short with an average duration of nine hours, of which the second stage 
was less than one hour. Delivery was spontaneous in 7 cases. Petal 
distress was observed in 3 cases; 2 of which occurred in the second stage, 
while nitrous oxide was being administered. Both of these infants were 
delivered with forceps in order to obtain a living baby, but to no avail. 
The amniotie fluid had an amber color in 4 cases. A presumptive diag- 
nosis of erythroblastosis was made before delivery in one case, and this 
case win be reported at a later date. 

The placentas averaged 775 gm. in weight, which is about one-sixth 
heavier than normal. The fetal surface was distinctly yellow in 3 cases. 
On histologic section, erythroblasts were found in the fetal vessels. 

The infants’ records will now be reviewed. The sexes were about 
equal. The average weight was 3,457 gm. (7.5 pounds), which is ex- 
cessive for infants of thirty -seven weeks’ gestation. The edema and 
fluid in the serous cavities added to the increased weight. Resuscitation 
was necessary in 50 per cent of the infants. The role of analgesia and 
anesthesia in producing asphyxia can only be inferred. Edema was 

•Read at the Section of Obstetrics and Gynecology, New Yoi-k Academy of Medi- 
cine, Januarj' 26, 1937. 
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wjis entirely noriiinl. Exnininnf ion of sjcvenil spoeiniens of urine revealed a few 
red and white blond cells in the sediment. A kidney function test was normal, 
likewise an intravenous ])yelot;ram. 

The [uitient was anxious to be sterilized, and in view of her poor health, this 
seemed iinperativc. Accordingly, on April 17, 1.‘>.‘15, under ethylene anesthesia, the 
abdomen was opened throufrh a lower midline incision. Excej)! for a marked ptosis 
of the stomach and intestines, no p;ross {)alholo}ii(’ tindings wore noted. On the free 
edge of the right broad ligament midway between the uterus and the pelvic wall a 
tiny white object was seen. This was about a millimeter in diameter; at first it gave 
the impression of lying fr(K’ iu the juu-itoneal cavity, but was then found to be 
pedunculated. There was no surrounding inflammatory re.action. It resembled a 
healed tubertde or material encysted by the peritoneum. Slight capillary oozing 
followed its removal. Both tubes were lig.nted and cut and the abdomen closed 



in the routine manner. The postoperative course was uneventful, the patient 
leaving the ho.spital eighteen day.s after the operation. 

The following report is by Dr. Edwin P. Hir.sch, Attending Pathologist at St. 
Luke’s Hospital: 

"In Zenker’s solution is a tissue 3 by 2 by 1 mm. It is encapsulated, and has the 
structure of the cortex of the .suprarenal gland. Fine fibrous strands extend from 
the capsule and separate cords of large cells with a foamj' and granular cytoplasm. 
The cells are arranged as in the zona fasciculata. Best’s carmine stain demonstrates 
the presence of a small amount of glycogen substance in the cytoplasm of the cells. 
The fibrous capsule is about 0.5 mm. thick, and out.side of this is a little fatty 
areolar tissue. There are no hiflammatory exudates.’’ 

A small mass of tissue discovered accidentally in the broad ligament proved to 
be a remnant of interrenal gland tis.sue with a structui-e corresponding to the cortex 
of the suprarenal gland. 
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intracranial liemorrliage. The heart murmur presupposes a congenital 
lesion. The jaundice may lead to a conclusion of maKormation of the 
biliary system. Aplastic anemia and leucemia must also he ruled out. 

The incidence of erythroblastosis at the Woman’s Clinic in 1936 was 
1 in 400 infants. However, a study of the infantile mortality reveals 
even a greater incidence. Stander has advocated that all infants weigh- 
ing over 1,500 gm., regardless of maceration or deformity, and those 
dying within the first fourteen days of life, be included in the total 
infant mortality rate. Of 110 infants so classified, 5 or 4.5 per cent 
were due to erythroblastosis. In the same year, 3 deaths were attributed 
to syphilis. Therefore, erytliroblastosis exceeds syphilis as a cause of 
infantile mortality. 

In conclusion, ma}^ I add that obstetricians are in a strategic position 
for the management of this condition, so that the present high mortality 
rate can be lowered appreciably. 
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DISCUSSION 

DR. ARTHUR M. REICH. — The condition of erythroblastosis fetalis may recur 
in more than one offspring from a particular mother, as was demonstrated in a case 
of a colleague of mine. This patient had her first labor sixteen years ago, resulting 
in a normal living child. The second baby had hydrops and died in the first days. 
Then there wmre three babies in successive confinements, all showing similar findings 
and results, namely, icterus of the new'born and death on the third day of life. 

Five years ago this same woman was attended in her sixth confinement by my 
aforementioned colleague who had not attended her before, but was acquainted with 
the previous history. He had an immediate diagnosis made by a blood examination 
on the newborn child. A transfusion was performed at once, followed by subsequent 
transfusions. The baby recovered. 

DR. JAVERT (closing). — There have been no cases of familial occurrence in our 
series, although there are descriptions in the literature, particularly by de Lange, 
of several instances of hj’drops and icterus gravis in successive infants bom to the 
same mother. 
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noted in 3 cases, ictcriis in 5, pallor in 4, dj'spiiea in 6, and cyanosis in 
5 cases. Convulsions were present in 3 cases, and a heart murniiir in 
2. Skin peleehiae M'crc I'j'cqnciilly observed, and bleeding from the 
mouth and rectum was seen iii 2 eases. The liver and sideen were 
usually enlarged. 

Tlie lowest red cell count was 1,300,000 per c. mm., with an average 
for the group of 3,400,000. The average hemoglobin was 51 per cent. 
The color inde.K was 1.5. The nucleated elements ranged from 23,000 
to 256,000 per e. mm.; of which 6 to 362 per cent were nucleated red 
cells. 

The mortality was TO 'per cent. Tlic treatment was repeated trans- 
fusions. The 3 patients that survived received 9, 7, and 4 transfusions, 
respectively, in the first da.vs of life. Witliin two weeles, the nucleated 
red cells had disappeared. These infants are now living and well. In 
England, Hampson uses human ])Iood scrum intramuscularlj^ with a 
mortality of only 6 per cent. 

Autopsies were performed in 7 ea.scs. Tlie liver and spleen w^ere 
invariably enlarged because of the hemopoietic hjq^erplasia. All patients 
showed an enlargement of the heart, and no cause for the cardiac mur- 
mur was found. Fluid wtis often present in the serous cavities, par- 
ticularly in the pleural .space, theiuby eon ti-ibu ting to the dyspnea and 
cyanosis. Petechiao were frequently observed on the mucosal and serosal 
surfaces. In the 3 patients tlial had convulsions, 2 had subarachnoidal 
hemorrhage, and the third had “Iccrnicterus.” 

To recapitulate, erythroblastosis runs part of its course intra utero, 
and is recognizable at birth. The obstetrician is in a strategic position 
for diagnosis. His suspicions are aroused before delivery by the racial 
aspects, and a history of familial jaundice. A poor weight gain and 
an achlorhydria may also Im premonitory. Hydramnios may be present, 
diminished or absent fetal activity is suggestive. Fetal distress may 
occur. The amber-colored fluid -when the membranes rupture is im- 
portant. After making a presumptive diagnosis of erythroblastosis 
m the unborn child, all analgesia is interdicted, although rectal ether 
without quinine may be used for fetal distress. At the time of delivery, 
no nitrous oxide should be administered. Open drop ether may be used, 
although no anesthesia is preferred. The diagnosis is established after 
delivery by the deep yellow vernix, or the presence of hydrops. , A pal- 
pable liver and spleen are eonfii'matoiy. The increased size of the 
placenta, with a yellow fetal surface or an edematous appearance, is 
additional evidence. Brjdhroblasts in the blood smear, and in the fetal 
capillaries of the placenta, complete the diagnosis. 

Other conditions must be differentiated. Prematurity is associated 
with an increased number of nucleated red cells. Sepsis and congenital 
s.yphilis must be considered. The skin petechiae may lead to an errone- 
ous diagnosis of hemorrhagic disease. The collapse and cyanosis suggest 
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On June 17, 1936, under nitrous oxide ether anesthesia an exploratory laparotomy 
was performed. At operation a bicornuate uterus was discovered, with marked 
thickening and inflammation of the left tube, the tube being about the size of a 
thumb. The right tube was normal in appearance. The left tube was removed. The 
appendix was slightly inflamed, and it also was removed. Smear made from pus in 
left tube reported as positive for gonococci. 

The patient made an uneventful recovery until July 21, 1936, when it was dis- 
covered that the abscess in the posterior culdosac had re-formed. This was opened 
through the old incision and about 2 ounces of thick creamy pus was obtained. 
This wound continued to drain until Aug. 24, 1936, when the patient was last seen. 
At that time there was no discharge. Pelvic examination was negative and the pa- 
tient felt fine. 


AN AID IN THE STUDY OF STERILITY 
Roy E. Krigbaum, M.D., P.A.C.S., Columbus, Ohio 

' I 'HOUGH most of the steps in the analysis of an individual case of sterility can 
be easily carried out in the physician ’s oifice, one offers especial difficulty, namely 
obtaining an adequate and undeteriorated specimen of the postcoital contents of the 
vagina. Ordinarily the physician resorts to one of three measures: He may call 
at the patient’s home to secure the sample; lie may provide in his office facilities 
for the intercourse of patient and husband and then proceed with his examination; 
or he may make an office examination of the patient after intercourse at home, with 
some loss of the contents by gravity during the trip. 



Fig:. 1. 


In an efl’ort to escape the inconveniences of the first two measures and the imprac- 
ticality of the third, the author has found what has proved in practice to be an ideal 
and simple solution — the employment of a bell-shaped rubber cup* originally devised 
for' insertion into the vagina during the menstrual period. This device is 2Vi inches 
in length, IV 2 indies in outside diameter, and has a capacity of 30 c.c. It is soft 
and pliable and may be folded between thumb and forefinger for insertion. Upon 
its introduction into the vagina it re.sumcs its original shape and adheres to the 
walls, forming an effective seal by suction. An elongated tip on the closed end 

•Ily-Kup — The Hy-Kup Distributors, Indianapolis, Indiana. 


UNILATBRiUj GONORRHEAL SALPINGITIS IN 
BICORNUATE UTERUS 

H. C. Jajies, M.D., Tucsox, Ariz. 

T TRILATERAL salpingitis in a bicornuate ntcrus is appatcntlj a r< > 

T„» Lc .«=„ I a.n rcpo.Ua. a. ^ “r ,. 

thirteen years of ago and was accompanied bj a pehic 
formation in the posterior culdesac. 

CASE niSTORV 

Miss M. M., aged tliirteen years, came to the office on 
complaint of vaginal discharge of about two mont is c ^ fj-equracy of 

gradual and was not associated udtli paim ^ j^ness and 

urination noted with the onset. The icst M_gt,-ual periods began when she 

the history by systems was of no consequence. <■ pjn-ht days apart, 

ole™; ylri „1,1. The periods were ahvaya rcgulnr, 
and lastlug five to aovea days. Tl.o flow was raU.cr proJoae but aot a.socated tv 

pain, backache, or headaclie. Last menstrual perio x aj , fif+pp-n 

Past Eistonj— Patient had pertussis at age of three years, ^ 

months, and the left ear has drained at irregular mterva s ever . . • • 

in the left ear. She had a tonsillectomy at twenty months and has had a scoliosrs 

of dorsal spine since two years of age. _ 

FUysicat Exaimnation.—On inspection of the pnticnt I '™' , j 

prococlons secondary sen-ual deveiopnient, also the low ‘““’"f ‘Lace and neS 
Her Uoight was 57% inches, tvcifiht 84 pounds Shn Tr^arS 

Her teeth were carious. Her thyroid was palpable smooth a^ d.itusely cn^a^^^^ 

There was a marhed hyphosis and Xrno’kcoliration of nipples 

of ieft shoulder. =''■ „,g„tive. Abdomen: short type witl. 

^ 0 ™ “ Xtr":: noTaln n'or ten^derness. Pelvic « 

intrcitus.to be of the marital type, ::rr:r thS^n c^isr^ 

profuse foul vaginal discharge, gieenish in c +PT„iiTiP- from under 

On entering the vagina there was a large llnctnat.ng mass extend ng ' » ^ 
the symphysis to the posterior fornin on the left srde. We mass was “ 

larly painM. It was impossible te entline the uterus “ 

the cervbr was very diilieult t, find; when found it revealed the pmnt of ea.t of the 

discliaree. , . 

loborotorp Stndios.-Blood, Kahn nnd Wassermann, negative; count normal, 

urine negative : smear : mixed bacteria ^no gonococci. 

On May 27, 1936, a posterior colpotomy was performed under Jbtaffi^d. 

anesthesia and about 500 c.c. of foul smelling, thick, tenacious p _ ^ 

Two Penrose drains were inserted. On Jnne 3, 1936, all 
discharge had stopped. Patient had no elevation in tempera ure u 
cxaminLon at thfs time revealed an irregular painless movable ^ 

Bide of the pelvis. It was decided at this time to follow 

treatments for a week to see what improvement or change would occur. At the 
of one week there was no change and laparotomy was advise 
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Success is less likely wlien the tubes are organically altered as in 
liydi’osalpinx. Tliere, a in-essure of 200 mm. of mercury only rarely 
produces an artificial oiieniug. Although a pi’essure greater than 200 
mm. of mercury has opened strictured tubes, without the use of 
diathermy, I have not exceeded the maximum of 200 mm. of mereury 
advised by Dr. Rubin. I do not know how many of these eases may have 
been of this group, as I have not resorted to lipiodol injections of the 
tubes which Rubin has demonstrated produces inspissations and foreign 
body reactions which would render the already impaired tubal lumen 
hopelessly impermeable. 

The observation of two cases of ectopic pregnancy in tliis group is of 
special interest. Though iiatencj’- was reestablislied in these two cases, 
the kymograpliic curve obtained in eacli during insufifiation indicated 
very weak and shallow contractions at a relatively high pressure level. 
TJic curves obtained in the cases of normal pregnane}" were rhythmic 
oscillations at a lower level, as in physiologic tubal patency. Rubin has 
called attention to the fact that ectopic pregnancy is more likely to 
develop in tubes the seat of adhesions and strictures where the pressure 
levels exceed 150 mm. of mercury as against normal intrauterine jireg- 
nancy where the pressure levels are about 100 mm. of mereury or less. 

Tubal patency has been reestablished in a large number of cases by 
repeated tubal insufflation alone and to a lesser extent by diathermy 
treatments alone. It is veiy difficult to estimate just how much thera- 
peutic value is to be accorded to the diathermy and how much to the 
tubal insufflation. In my opinion a greater number of successful cases 
will be obtained by the combined method of tubal insufflation and the 
diathermy, using the vaginoabdominal method. 
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Gillies, C. D.: An Evolutionary Eactor in Parturition; The Law of the Split 

Pelvis, Med. J. Australia 1: 778, 1936. 

Tlie .split pelvis occurs in the predentate dinosaurs, birds and sporadically ni 
certain orders of the mammalia. It has arisen in response to the demands of 
parturition also in the human female. 

The underlying evolutionary principle is the law of the .split pelvis, which 
states: When disproportion occurs between the products of conception and the 
pelvic brim, separation of the ventral symphysis occurs in those types which surwvc. 
In evaluating parturition allowance must be made for these evolutionary factors, 
which at present arc independent of human control. 


J. P. GREBNIUIh. 
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facilitates removal. It is free from any clieinical compounds destructive to the 
sperm, such as arc often found in condoms, and it may be boiled to insure perfect 
sterilization. 

The procedure with the patient is as follows: She is carefully instructed in the 
method of inserting the cup and cautioned to sterilize it in boiling water prior to her 
use of it at homo. It should then bo wrapped in a clean handkerchief and laid 
near at hand for insertion immediately after intercourse. After she has adjusted the 
cup she is ready to come to the oflice for postcoital study. Two hours is suggested 
as the maximum interval between intercourse and the patient's arrival for examina- 
tion. The patient is then put on the table and the cup removed by the physician. 
The postcoital contents arc found to have been held in situ and intact, and abundant 
samplings can now be taken under optimum conditions to determine the number 
and motility of the sperm cells at various levels of the vagina and cervix, the presence 
or absence of pus cells, and the presence or absence of any cervical secretions destruc- 
tive to the sperm. 

This procedure has been used by the author over a period of four years and has 
been found uniformly satisfactory. It insures first of all a very adequate and 
fresh sampling of the postcoital contents and has as well tlie great advantage of 
saving the physician annoyance and time and the patient embarrassment and extra 
expense. 

276 East State Street 


Robertson, Edwin; A Study of the Contractions of the Nonpregnant Human 

Uterus, Edinburgh i\r. J. 44: 20, 1037. 

The results obtained with the intrauterine balloon method of recording con- 
tractions of the nonpregnant human uterus in the living subject show .spontaneous 
activity of the uterus at various times from the beginning to the end of the 
menstrual cycle. 

The results also show that in 11 out of 12 women, tested in the second half of 
the menstrual cycle, posterior pituitary extract caused increased muscular activity 
of the uterus. 

Ww. C. Hen.sice. 


Renton, Harold: Vaginal Discharge, South African M. J. 10: 808, 1936. 

The author discusses the normal mechanism for the maintenance of vaginal 
acidity. The intricate power of the ovaries to effect changes in the glycogen con- 
tent of the vagina and the ultimate production of lactic acid through the action 
of the Doderlein’s bacillus are pointed out. 

Pathologic discharges are primarily the result of infection. The organisms 
are usually of a mixed tjT>e — staphylococci, streptococci, coliform bacilli, and 
diphtheroids are the most common. Gonococcal and parasitic infections are 
separate entities. The trichomonas is the most common para.site producing dis- 
charge. 

Erequently a virginal noninfective leucorrhea is present. A hormonal dis- 
turbance maj^ be the basis for this. 

Trichomonas vaginalis is described, as well as methods for examining and stain- 
mg the parasite. Treatment for leucorrhea is outlined. 

F. L. Adair and S. A. Pearl. 



Society Transactions 


OBSTETRICAL SOCIETY OP PHILADELPHIA 

MmTINa OF MARCH 4, 1937 
The following papers were presented: 

A Case Eeport of Solitary Endometrial Cyst of the Sacrouterine Ligament. 
Dr. S. Leon Israel. 

Eeport of a Visit to Middlesex Hospital, London, Eng., and to the Eadimn- 
hemmet in Stockholm, Sweden. Dr. Brooke M. Anspach. 

The Use of Diathermy in Gynecologic Out-Patient Clinic. Dr. Edward E. 
McLaughlin. 

Experience in the Treatment of Carcinoma of the Fundus of the Uterus With 
Five Year End-Eesults in Forty-Seven Patients. Dr. Lewis C. Scheffey and Dr. 
William J. Thudium. (For original article, see page 1006.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MARCH 19, 1937 
The following papers and discussions were presented : 

Intestinal Ohstruction Complicated hy Pregnancy at Term. Dr. Ealph A. Eeis. 
(For original article, see page 1038.) 

Ovarian Pregnancy. Dr. A. E. Kanter. (For original article, see page 1035.) 
Biology of the Hmnan Vagina in Pregnancy. Dr. M. Edward Davis and S. A. 
PearL (To be published.) 

Actinomycosis of the Ovary. Dr. Frederick H. FaUs. (For original article, see 
page 1033.) 

Aberrant Suprarenal Gland Tissue in the Broad Ligament. Dr. James A. 
Gough. (For original article, see page 1040.) 

Pseudohermaphroditism. Dr. H. 0. Jones. 

Multiple Carcinoma Occurring in Two Patients. Dr. Fred 0. Priest. 

Bone Changes in the Fetus Following the Administration of Dicalcium-Phos- 
phate and Viosterol to the Pregnant Woman. Dr. G. C. Finola, et al. (For origi- 
nal article, see page 955.) 


BROOKLYN GYNECOLOGICAL_SOCIETY 

MEETING OF MARCH 5, 1937 

The following paper was presented: 

The Stillbirth Problem. Dr. Philip P. Williams, of Philadelphia (By invitation). 
(For original article, see page 940.) 

MEETING OF APRIL 2, 1937 

The following papers were presented: 

Abdominal Pregnancy Hear Term, Operation and Hormonal Studies of the 
Blood and Urine With the Placenta Left in Situ. Dr, A. S. JlacGregor. (For 
original article, see page 1030.) 

The Theca, Granulosa, Lutein Cell Tumors of the Human Ovary and Similar 
Tumors of the Mouse’s Ovary. Drs. H. F. Traut and J. S. Butterworth. (For 
original article, see page 987.) 
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Editorial 


Factors Responsible for Failure Further to Reduce Infant Mortality 

T he first report of a survey bj' the Board of Health of Chicago of 
the deaths of infants less than thirty days of age was published 
during the summer of 1936.* From this report Buudesen and his co- 
authors concluded that efforts to reduce neonatal mortality must be 
centered upon the control of tlie causes of death at the time of birth 
of premature babies. A new report! somewhat modifies this conclusion 
and lessens the stress laid upon simple prematurity. Attention is now 
drawn to the difficulty of attacking the i^roblem of neonatal death, 
when the relative frequency of the diff’erent causes of death in this 
pei'iod is so little kuoAvn. Ordinaiy statistics frequently misrepresent 
the true importance of A^arious siAecial causes. These errors result 
partly from the rather rigid classification imposed by the International 
List and the Manual of Joint Causes, and partly from the fact that 
the statistics are usually based on groups of cases, a large proportion 
of Avhieh haA^e not been subjected to comijetent iDOstmortem examination. 

The rules of the ofSeial classification result partieulai’ly in many 
deaths being classified as due to prematurity when thej’- are actually 
the result of other causes. Thus, Avhen 1,123 neonatal deaths Avere 
officially classified, 44.6 per cent Avere assigned to premature birth; 
while among 398 deaths studied bj’" satisfactory necropsies, there were 
only 82, or 20.6 per cent, in Avhieh the only knoAAm factor responsible 
for death Avas the prematurity. With this reduction, as the result of 
postmortem examination, in the importance of simple prematurity as 
a cause of death, there occurred a definite increase in the frequency 
of intracranial hemorrhage, a slight increase in congenital malforma- 
tions, and a tripling of the relatively infrequent deaths from pneumonia. 

The comment is rightly made that before procedures can be effec- 
tively carried out to reduce the number of deaths in the neonatal 
period, the causes of these deaths must be accurately determined. This 
can be done only by large series of competently performed autopsies 
and by a system of classification Avhich A\dll bring out the essential 
point in the loss of each infant. 

of ’ Dahms, O. A. ; Frohbein, AV. I. ; and Harmon, G. E. : Mortality 

t\iro Infants In Chicago during 1935, with Special Reference to the Prema- 
'■"re, J. A. M. A. Ip7: 270, 1936. 

a N,: Prohbeln, AV. I. ; Dahms, O. H. ; and Potter, B. B. : Factors 
193 ®°^®*°!® for Failure Further to Reduce Infant Mortality, J. A. M. A. ipo; 337, 
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After reading these excellent reports, one is struck by the pertinence 
of the conclusions in two respects. For the individual obstetrician 
nothing is more valuable than to see the ill effects of his own unsuc- 
cessful operation. The demonstration of intracranial hemorrhage and 
tears of the tentorium or falx after a forceps delivery or a broken 
neck after a breech extraction cannot fail to impress the operator 
with his responsibility. Such mental acceptance of responsibility is 
far too easily avoided when the death can, without necropsy, be as- 
signed to such “natural causes” as asphyxia or atelectasis. From a 
constructive viewpoint visualization of the mechanical effects of trau- 
matic procedures will go far toward teaching the operator what modi- 
fications he must make in the mechanics of his own technique of delivery. 

The wider point brought out is that without accurate statistics the 
campaign against neonatal deaths is without definite objectives. To 
obtain such statistics there must he more necropsies and a revision or 
rejection of the official rules for classification of the causes of death 
in this group of eases. This calls first for coordinated efforts on the 
part of hospitals to supply data from sufficiently large groups of 
neeropsied eases and, second, for action by some suitable body con- 
cerned to agree on a better system of assigning causes of death in the 
neonatal period. The latter may be the proper work of a Board of 
Health or of one of the national medical societies. 

In spite of technical difficulties in the collection of accurate statistics, 
the investigators permit themselves certain definite conclusions that 
their investigations to this point have led them. This study has shown 
that four main causes which contribute greatly to infant death are: 
(1) maternal complications, such as a toxemia and placenta previa, 
for such maternal complications were present in 385 out of 1,123 neo- 
natal deaths ; (2) inexpert obstetric care, for cerebral hemorrhage was 
the most frequent cause of death (25.6 per cent) in the infants upon 
whom necropsies Avere performed; (3) prematui’ity ; (4) incorrect or 
inadequate neonatal care. With these causes the obstetrician will in 
general agree, although he Avill certainly plead that the full quota of 
cerebral hemorrhages be not assigned to “inexpei’t obstetric care.” 

Emphasis may shift Avith the changes in the system of assigning 
causes of death, but with these studies the general direction of attack- 
ing the problem of neonatal deaths is indicated. The Avork of the 
Chicago investigation is most important. It deserves to be copied and 
to receh^e Avhatever cooperative support is needed. 



Department of Reviews and Abstracts 

CoxnucTKi) BV Hugo EiiriENTFKST, M.D. 


Collective Review 


MENSTRUATION AND ITS DISORDERS 
A Critical Ria^iew of the Literature from 1933 to 1936 Inclusive 
Hugo Ehrenfest, M.D., St. Louis, Mo. 

(Conchulcd from page 729, October ismte.) 

Xir. MENARCHE 

Newer investi"atioiis in regard to age of menarclie and tlie various 
factors wliieli determine the appearance of the first menstrual flow vary 
in their results. Engle and Slielesnyak'^'^ foiuid that of 250 Jewish 
girls in a New York Orphan Asylum *by far the larger percentage had 
their first flow in the winter montlis, while amenorrheas will occur more 
often in the summer months. According to Ishizaka^®® also among J apa- 
nese girls, the menarche most often appears in the cold winter months, 
as a rule at an earlier age in those living in cities. The same faets were 
ascertained by Yosioka^^^ who studied 1,172 Japanese college students. 
December showed the highest incidence of first menstrual flows. Most 
extensive statistical researches, covering all parts of Japan, made by 
Tomii, 26 o in contrast tend to prove that first menstrual flows most often 
appear in the spring, the least often in winter. 

Chinese statistics, presented by Yang and Gear,-®^ are based on the 
study of 2,924 girls. In about 58 per cent of them, menarche occurred 
in spring or summer, and at a considerably earlier age than among 
European people. Investigating Polish women in Wihio, Luezynski^®- 
found that in Jewish girls the menarche occurred about one year earlier 
than in non-Jewish women, in his opinion, expressing the great impor- 
tance of the factor of race, and the unimportance of environment. 
Skerlj283 claims that Norwegian statistics support the idea that menarche 
is influenced by climate, a view practically identical Avith that given by 
Areseheff^®^ after a studj’’ of menarche in Armenian girls. 

Kennedy’s^®® conclusions are drawn chiefly from notations found on 
Rie hospital records of 10,000 female patients. The age of menarche for 
Edinburgh is not significantly different from that reported from Italy 
or Russia. Figures from Prussia, hou’'eA''er, give a decidedly higher 
average age, and those from Rio de Janeiro, on the other hand, are 
much lower. In his opinion, it can be deduced that climatic differences 
probably are inoperative but that environmental agencies apparently 
play a role. No correlation was found by him betAveen eai’ly or late 
menarche and high or Ioav fertility. 
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In the opinion of Peller,^®® a recognized authority in biometric sta- 
tistical studies, climatic influence certainly is smaller than commonly 
considered to he. The psychic factor is of considerable importance and 
excitement over a birthday celebration in all probability accounts for 
the rather frequent appearance of the first menstrual flow on a birth- 
day or at least within the month of the birthday. Obviously such a 
psychic factor can become operative only if the development of the 
genital sphere is sufficiently advanced to permit such a reaction to an 
emotional stimulus. The ph3'-sieal development in its last analysis, 
however, is greatly affected by such external conditions, as environment, 
food supply, place of living, work, and state of health. 

Among the diseases of childliood which retard menarehe, Dworzak^®^ 
assigns first place to rachitis. For this reason women with a late me- 
narche show so high an incidence of pelvic anomalies. Also Tranquilli- 
Leali^®® claims that, in most women, whose menarehe occurred too early 
or rather late, the pelvis ^vill be found to be abnormal. Wej'^sser^®® 
refers to Feldweg’s earlier report that women with earlier or unusually 
late menarehe in large numbers develop menstrual disorders or have 
pathologic deliveries. Weysser can onlj’’ confirm this observation as far 
as pathologic labors are concerned. He made also the following differ- 
entiation: Difficulties of labor in women with delayed menarehe were 
found to be due to pelvic anomalies, while in those with early menarehe, 
the difficulties were due rather to abnormal resistance of the soft por- 
tions of the birth channel. A control study, very recently reported by 
Eisopoulos,^^° fuUy confirms Weysser ’s finding in regard to the relation 
of late menarehe to obstetric complications, but fails to support his 
claim regarding an effect of early menarehe on the soft tissues of the 
lower birth canal. Weysser in his conclusions stresses the significance 
of constitution in the age of menarehe. 

The role plaj'^ed by constitutional variations in the occurrence of 
menarehe and menopause is most interestingly discussed by Julius 
Bauer.^^^ In the germ plasm of the fertilized ovum are determined the 
chief characteristics of the life of an individual and vdth them the rate 
of his evolution and involution. But obviously, environmental factors 
in this respect \vill exert some influence at some time or another. The 
causes for the menarehe thus are genotypically fixed, but alterations 
are possible through the harmful effect of intervening disease on the 
various endocrine elements which conjointly lead to sex maturity. In- 
volution of ovarian activity can be entirely independent from the general 
phenomena of senescence. 

Very similar ideas are expressed in Ploss-Bartels Woman.^°^ The 
earliest available material led us to suppose that climate and especially 
temperature were the main factors in retarding or hastening the first 
menstrual period, but all newer material leaves no doubt that these 
influences are rather unimportant in comparison with those of the 
internal secretions, food, habits and manner of life, and racial stock. 
Social class and habitat are closely related to early or late sexual 
stimulation and experience, but the internal glands determine con.stitu- 
tional variations of different “endocrine blends” (Mathes). They are 
expressed in such opposite tjqies as “pylcnic” or “asthenico-ptotic,” 
the latter being the more common in women with menstrual disorders. 

Most convincingly BreipohF^^ shows that all scientifically valuable 
investigations on menarehe must be based on data more reliably pro- 
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cured than heretofore. Information obtained from patients or their 
parents rests solely on usually inaccurate memory. In his opinion, the 
best method in this respect is the one officially introduced in Koenigs- 
berg. Eveiy school teacher is required to make a record of the exact 
date -when one of her little pupils has her first menstrual flow. 

As a valuable statistical study we may quote one made by Petri.^^^ 
He collected data from large families with several female children. 
Thus he could make comparisons between the ages of menarclie of the 
mother and all lier daughters. Comparative investigations were also 
made between various groups of girls, even on 100 pairs of female twins. 
In aU the different groups, outside of tAvins, the average age of menarclie 
varied ivithin so wide limits that the strikingly small variations in the 
51 pairs of uhioAuilar and 47 pairs of biovular tivins must be accepted 
as pointing clearly to a definite causal relationship between hereditary 
factors and time of sexual maturation. 

An instance of unusuall 3 ^ earlj' menarclie is reported by Stiasny.^''^ 
I^Ienstrual flows began at tlie ago of one jmar. "Wlien two and one-half 
jmars old, tlie child had ivell-developed breasts, pubic hair on the mons 
veneris, and fullj' developed external genitalia. At that time, she flowed 
regularl}’- eveiy four ivecks. I\Ia 3 mr’s^^^ statement that precocious me- 
iiarche often impairs later development and reduces survival chances is 
in accord vdth the knovui fact that premature ovarian activity rather 
frequentlv is directlj’- due to some complicating pathologic condition. 

Kraus-'® deals ivitli the frequentlj’- reported association of lydro- 
cephalus ivith sexual precocitj^. He investigated the relation of in- 
creased intracranial pressure to disturbances of the pituitaiy gland. It 
seems that in patients ivitli neoplasms of the brain or meninges, or in 
patients with chronic internal lydrocephalus the anterior lobe of the 
pituitaiy becomes either underactive or overactive, depending on the 
particular changes in the lypothalamic region. 

In a discussion of granulosa cell tumors of the ovaiy, characterized 
bj’’ production of large amounts of estrogenic substances, Novak and 
Graj’--''® refer to the fact that precocious menstruation may be due to 
various endocrine anomalies. Its occurrence in association ivith a pal- 
pable ovarian tumor should ahvaj^s lead to the suspicion of a granulosa 
cell tumor. Bland and Goldstein^'" made hormonologic studies on a 
child, six jmars old, with precocious sexual deimlopment. The latter 
finally ivas definitely traced as due to bilateral granulosa tumors. Thej^ 
found 8 similar reports to date in the literature. 

The first bio-assay of estrogen hormone contents of a granulosa cell 
tumor has been reported by Gospe.^^® He found 3.2 M.U. per gram of 
fresh tumor tissue and 36 M.U. per gram of desiccated tissue. Naturally 
these findings do not express the actual capability of this tumor to 
produce estrogenic substances. Occasionally they exert a luteinizing 
effect and cause amenorrhea as shoAAm by Benda and Kraus.®"®'^ 

Xin. DELAYED MENARCHE — ^PRISIARY AND SECONDARY AMENORRHEA 

It is more convenient to discuss delayed menarche, primary and sec- 
ondary amenorrhea together, because these three anomalies of menstrua- 
tion have many causative factors in common and eaU for rather similar 
therapy. 

It is common practice to speak of delayed menarclie if the first men- 
strual flow has not appeared at an age of about sixteen, and to diagnose 
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primary amenorrhea if the still amenorrheie woman is older than 
eighteen. No agreement exists in regard to a clinical differentiation of 
a long interval menstruation from a secondary amenorrhea. 

Newer literature on either delayed menarehe or primary amenorrhea 
deals chiefly with such causes as underdevelopment of the literus, non- 
initiation of ovulation, and failure of the endometrium to pass through 
the typical changes of the C3’’ele. They all are dependent more or less 
directly on abnormal (not necessarily deficient) activity of various 
endocrine glands and not solely of the ovaries. 

"With the present acute interest in the physiology and pathology of 
the endocrine sj^stem and the great faith in the therapeutic efficacy of 
hormone extracts, medical literature of the past few years abounds in 
reports concerning scientific investigations of the complex interrelations 
between the entire endocrine S3’’stem and menstrual function (estrus in 
various animals), and contains manj’^, more or less reliable, clinical con- 
tributions describing results (chiefly good) obtained with certain organ 
extracts in the treatment of the various disorders of menstruation. 

These introductory remarks seemed necessary to explain why the fol- 
lowing pages present a survey of only a relatively small part of this 
literature. We attempted to select only those papers, experimental and 
clinical, which can be considered of theoretical and practical interest and 
value to the practicing gynecologist. Since many of them discuss 
etiology and therapj'- of all types of disordered menstrual function, it 
was at times impossible to limit quotations to those dealing specifically 
with amenorrhea. 

Disordered menstrual function, as a matter of fact, is but a sjmiptom 
complex and, therefore, its appropriate treatment necessarily is deter- 
mined by the exact diagnosis of the underljdng cause which in itself 
(e.g. deficient ovarian endocrine function) maj’’ represent onlj'’ the effect 
of still another cause (e.g. abnormal actmty of another endocrine 
gland). As emphasized, among others, by Benthin^"® tlie task of dis- 
covering the basic etiology in the individual case is a very difficult one. 
The attempt to fit aU these vaiying primary and secondary causes into 
a comprehensive and presumably useful schematic arrangement inevi- 
tably becomes a veiy complex problem as can be gleaned from the tabula- 
tion offered, e.g. by Crossen and Crossen.^®® Many vu’iters are Moiling 
to agree (e.g. Josef Novak^®^) that in a large number of amenorrheas 
the true cause cannot be discovered. Even the most elaborate classifica- 
tions obviously cannot solve the problem of correct diagnosis, because, 
e.g. in amenorrhea, such vague factors as change of domicile (girls 
entering college or training schools for nurses), chilling, emotional shock, 
etc., admittedly plaj^ an important role. Mascaretti®®® describes a hys- 
terical woman -who periodicaUj’- becomes amenorrheie whenever she 
thinks that she is pregnant. Literature contains manj^ reports of such 
imaginary pregnancies even associated with secretion of true milk in 
nuU-iparous %vomen (as I obseiwed in one of mj'- patients). As previously 
mentioned, Theobald®® ascribes anomalies in the rh;^hmicity of the 
menstrual function to functional disorder of a special center in the 
hj'pothalamus controlling periodicitjL Kreis,^® vffio believes in an inde- 
pendent rhythmicity of endometrial changes, logieallj^ concludes that 
oligomenorrhea or amenorrhea cannot be accepted as proof of an exist- 
ing ovarian defieienej^ tliat even under tliese conditions the ovulation 
process maj’ proceed normalljL Also Robert T. Frank^® states that 
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amenorrliea, oligonienori’liea, and functional bleeding of any sort are 
unreliable as positive indices of ovarian function. 

Almost two decades ago German medical literature extensively dis- 
cussed the mail}' unaccountable aspects of the so-called "War amenor- 
rhea.” Tliis particular form lias disappeared since then, and its place 
in Germany, at tlic moment, is taken by anotlicr incxplainable amenor- 
rhea, succinctly termed by Nordme.ycr and Howe-®^ the Landjahr 
Amenorrhea. It occurs in young girls between fourteen and fifteen 
years old who, on account of impaired health or solely "for the purpose 
of protecting tliem against politically dangerous surroundings,” after 
graduation from ]mblic schools, arc .systematically removed, for ap- 
proximately eight months, from the larger cities to rural districts to 
become familiarized with agricultural life and work. Investigations 
have revealed that, within one large group, out of the 89.6 per cent of 
girls menstruating regularly at the beginning of this service, only 27.3 
per cent were still regular at its termination. Of the 10.4 per cent 
menstruating irregularly at the start, all with the exception of one had 
become amenorrheic, which together ndth temporary or complete cessa- 
tion of flows during the time of service brings the total of amenorrheic 
girls in the entire group at the end of the Landjahr to 64.9 per cent, 
with about three-fourths of them not having menstruated since admis- 
sion to the service. 

Comparisons with groups of girls assigned to other tjTies of work 
lead the writers to the conclusion that the onl.y cause for this amenor- 
rhea could be the fact that they were living in a special part of the 
country under a particular climate. Thej' feel that there is every rea- 
son to assume that this unfavorable effect is onlj’’ temporary and will 
not affect later menstrual or reproductive function of these girls. How- 
ever, it seems pertinent to mention in this connection a recent paper 
of Wehefritz and Gierhake,-®'* in which they discuss the present, strik- 
ing prevalence in Germanj’- of uterine hypoplasias. They arrive at the 
conclusion that a steadily increasing incidence of uterine hypoplasia, 
usually ascribed to ovarian deficiency'', can be satisfactorily explained 
only on the basis of deficient diet in the post-war period when these 
women were approaching puberty. In the light of recent information, 
it seems likely that an insufficient amount of vitamins in this respect 
played the most important part. 

It is generally appreciated that secondary amenorrhea frequently 
appears as an early sign of tuberculosis. Therefore, the careful phys- 
ical examination required in every case of interruption of heretofore 
I’egular menstrual function must include a study of the lungs. Gal,^®® 
contrary to prevailing views, believes that the amenorrhea in these pa- 
tients IS caused not by the disease or a tuberculous toxin, but more 
likely is due to a iiathologie constitution which predisposes the Avoman 
to a tuberculosis infection. In some tuberculous women, the amenor- 
rhea may^ be the result of destruction of endometrium or ovaries, in- 
volved in the process. Gal concludes that in the majority of these pa- 
tients it Avill hardly^ be necessary to attempt restoration of the menstrual 
function by endocrine or any therapy. Krieeh^®° goes even farther. 
He states that the use of OAmrian preparations to counteract menstrual 
disorders in tuberculous Avomen frequently'- aggravates the tuberculous 
pi’ocess. 
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The complexity of relationship between amenorrhea and ovarian 
function is clearly evidenced by a report of Stein and LeventhaP®® in 
which they describe cure of amenorrhea in seven cases by means of 
resection of bilateral, small cystic degenerated ovaries. As is well known, 
small cystic degenerated ovaries, almost characteristically, cause pro- 
fuse bleeding from a hyperplastic endometrium, developed under over- 
stimulation by an excess of estrogenic substances originating in the many 
small cysts, all lined by granulosa cells. Stein and Leventhal account 
for amenorrhea in association with polycystic ovaries and for the good 
results secured -with resection in the following manner: Small cystic 
degeneration of ovaries is induced by an excess of anterior pituitary 
hormones. The amenorrhea is due to mechanical conditions ivithin the 
ovaries. Crowding of the ovarian cortex by the cysts interferes vnth 
maturation of the small follicles wliich are pressed dovm deep into the 
ovarian substance. 

Much interest has lately developed concerning the endocrine activi- 
ties of certain ovarian newgroivths. We have previously spoken of the 
estrogen producing granulosa cell tumors which may lead to precocious 
menarche. Another tj'pe of ovarian tumor, in accord vnth Eobert 
Meyer’s suggestion generally termed arrhenoblastoma, is characterized 
by masculation (i.e. defemination) of the patient. The earliest symp- 
toms comprise lengthening of the menstrual intervals until amenor- 
rhea is established, accompanied by atrophy of uterus and breasts. Then 
follow changes in all the secondary sex characteristics to those of the 
male. In women, below the climacteric age, removal of the newgroivth 
causes gradual sulisidence of virilism ivith restoration of normal men- 
strual function. Even instances of subsequent pregnancies have been 
reported. Eecurrence of the neoplasm again causes masculation of 
the patient. An exhaustive survey of the literature on arrhenoblastoma 
recently has been published by Pauvet.^®’' 

Also the adrenal cortex produces a hormone which is of importance 
in the development of the secondary sex characteristics. With certain 
tumors of the adrenal glands hirsutism and amenorrhea develop regu- 
larly. Thus, as pointed out by Saphir and Parker,^®^ the symptoms of 
an excess of adrenal cortex hormones are practically identical with those 
of an arrhenoblastoma. These writers report a case of typical adrenal 
virilism in which the adrenals were found to be seemingly normal, but 
aberrant adrenal cortex tissue was discovered in an ovary. They state 
that increased adrenal cortex function seems to be associated ivith in- 
creased excretion of estrogenic substance in the urine, a fact seemingly 
contradicting prevailing conceptions but theoretically explainable. 

Ever since the classic researches of Leo Loeb, it lias been knoivn that 
a persistent corpus luteum (or corpus luteum cyst) inhibits omlation 
and causes amenorrhea. Therefore, we wish to mention in this connec- 
tion the statement of Hamblen and Eoss^®® that administration of the 
anterior pituitary-like luteinizing factor may cause degenerative proc- 
esses in the ovaries, seemingly often resulting in formation of follicle 
cj'sts and persistence of the corpus luteum. They add that these changes 
possibly are only temporary and thus do not represent a permanent 
damage. 

Nonnal menstrual function depends on noianal anterior pituitary 
function. Clauberg and Breipohl-®® confii’m the claim of various pre- 
ceding investigators that normal gonad function is determined by an 



A STUDY OF ONE HUNDRED CONSECUTIVE CASES OF 
ECTOPIC PREGNANCY 


R. M. Grier, B.S., M.D., P.A.C.S., Evanston, III. 

(From the Department of Gynecology and Obstetrics of Northwestern University 
Medical School and of the Evanston Hospital) 

I N DECEMBER of 1930 tlie authoi- reported in this Journal a study 
of fifty consecutive eetoiDic pregnancies eared for at the Evanston 
Hospital in the Department of Gjuieeology and Obstetrics. They oc- 
curred during the period from Jan. 1, 1922, through the first half of 
1928 (to July 1, 1928). There have been fifty more since then to Jan. 1, 
1936, fourteen years in all. This Avas an average incidence of seven 
cases per year. In the latter number there liaA^e been two deaths, 
Avhereas in the former there Avas only one. This jnakes a mortality of 
3 per cent for the one hundred eases. 

As in the first report, an attempt has been made to correlate ideas 
Avhieh Avould be helpful in diagnosis. In the study of these histories, Ave 
found that in many eases the onset Avas insidious, there being nothing 
at first Avhich alarmed the Avoman or attracted the serious attention of 
the physician. Amenorrhea is the first symptom that should arouse the 
patient’s suspicion. This Avas present in 76 per cent. Thus 24 per cent 
apparently did not “miss a period.” The accuracy of this latter state- 
ment is open to question. Irregular bleeding Avas a most common symp- 
tom, being reported in 88 per cent. The initial bleeding AA^as often con- 
sidered by the patient as her last regular menstrual period. But on 
careful questioning, a period of amenorrhea, that is a cycle of more 
than twenty-eight daj^s, Avas discoA’^ered. Too often these Avomen did not 
consider this bleeding of much consequence, and alloAved it to continue 
until other symptoms developed. Usually associated Avith the amenor- 
rhea and bleeding there Avere subjective symptoms of early pregnancy, 
such as breast changes, nausea, and droAA-siness. The pelvic discomfort 
Avas greater than that usually present in a normal intrauterine preg- 
nancy. There Avere cramplike pains on one side or the other AA’’hich 
varied in severity. In this series three Avomen aa4io had had preAuous 
ectopic pregnancies reported to their physicians Avith no more than the 
above-mentioned symptoms. In all tlmee eases a tubal pregnancy Avas 
found, klost Avomen considered themselAms pregnant and threatening 
to abort or to have aborted, klanj'- AAmmen stated that they had passed 
a pink piece of tissue AAFich they considered products of conception. 
Seven times this Avas saA’^ed and brought to the hospital for microscopic 
examination; the pathologist reported a “decidual cast of endometrium” 


103 



1058 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

liiteinization in the follicles. Equally ineffective proved injections of 
antuitrin-S given to an immature animal over a period of two months 
to a total of 16,500 R. U. Rock and Bartlett^”® gave anterior pituitary- 
like extracts in moderate doses, intramuscularly, to a total of between 
1,500 and 3,500 R. XJ. to amenorrheic women. Such doses failed to 
stimulate tlie ovaries suffieiently to cause any structural alterations of 
tlie endometrium. 

"We had alreadj’- occasion to mention that CampbelP“° had no results 
with emmenin in the treatment of primary amenorrhea. Goldberg and 
Lisser^^® tried this preparation in 100 instances of menstrual disorders. 
It proved helpful in secondary amenorrheas of less than one year dura- 
tion. They state that in practice the use of tliis sub.stanee of necessity 
will be extremely limited on account of its high price, which reminds 
one of a concluding remark made by Davidson^®^ in a paper dealing ivith 
the use of estrin and progestin in tlie treatment of secondary amenor- 
rhea: '‘Considering that a course of treatment, following the teclmic 
here described, costs about four guineas, and that to guarantee a result 
at least two courses are necessary, most probably three, it is obvious 
that this treatment can be administered only to a chosen few. Even 
then it is probable that only two or three periods -will result in the ma- 
jority of eases.” 

This offers an opportunity to emphasize tliat in the larger number 
of clinical reports the appearance of the first and probably only fiow 
following organotherapy is considered sufficient to classify the result 
as satisfactory and, not so rarely, to count the case as “cured.” How- 
ever, Diinn^”® reporting results of hormonic induction of menstruation 
in 5 cases of amenorrhea of from three months to nine 3 ’'ears duration 
(including one girl thirteen 3 ’-ears old!) laj's particular stress on the 
fact that by giving progjuion B in daily doses of 90,000 R. U. to a total 
of 1,126,000 R. U. he was able to secure three consecutive flows after an 
amenorrhea of nine jmars in a woman fortj^-three years old. 

Winter®®® finds from his experience that a secondary amenorrhea in a 
woman, who up to that time has menstruated regularlj’', leather calls for 
a thorough plij’^sical examination and most probablj'' will not be cured 
bj'" organotherapjL Praeticallj^ the identical statement is made by 
Kaufmann.®®® He adds tliat if in such amenorrheic patients an endo- 
metrium capable of reaction is present, and if after administration of 
suffieiently large doses of follicular followed bj’- corpus luteum hor- 
mones, a flow actuallj'- appears, only in about 25 per cent of tlie eases 
the ej'cles will continue spontaneously. Frank®^ reminds us that tlie 
majority of amenorrheas and menorrhagias are of a transient nature. 

We have mentioned low-dosage irradiation of the pitiiitaiy gland and 
ovaries as a substitute for administration of anterior pituitary-like sub- 
stances. A veiy detailed description of this form of x-ray therapy has 
been furnished by Wittenbourg and Porkhovnik.®®® Mazer and Spitz®®® 
quality as a “stimulating dose” one only slightly larger than that em- 
ploj'ed in diagnostic px’ocedures. Such a dose leads to an increase in 
cell activity without causing any hi.stologic alterations discoverable in 
microscopic studjL The stimulation of cell activity is due solely to bio- 
chemic factors. They warn that often repeated “stimulation” may 
cause “irritation” which maj’’ finalty end in destruction of cells. 
“Restoration of ovarian function and of menstrual periodicity through 
low-dosage irradiation is evidence of true stimulation.” The ovaries 
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equilibrium between the hormoiies of the anterior pituitary and of the 
gonads. They sliowed by experiments that the anterior pituitary gland 
of castrated animals exhibits characteristie structural changes and con- 
tains a larger amount of gonadotropic hormones. Structure and hor- 
mone output become again normal under the administration of either 
follicular or corpus luteum hormones. In this connection must be men- 
tioned a paper of Franlc and Salmon-”® in which tliej’" demonstrate that 
the administration of follicular hormone (progyuon B) leads to the 
disappearance of the gonadotropic factors of the anterior hypophyseal 
gland from blood and urine of women past the menopause. Excessive 
or prolonged estrin therap}^, according to Emil Novak””® actually in- 
hibits the normal activity of the anterior pituitary which is so essen- 
tial for the menstrual mechanism. “Since estrin does not influence 
o^mlation, it obviously has no place in the treatment of sterility asso- 
ciated vith amenorrhea.” Sevringhaus”®^ Avarns agauist the treat- 
ment of primary amenorrhea Avith OA’arian preparations because larger 
doses will further inhibit the presumably already deficient activity of 
the anterior pituitary gland. HoAA'CA'er, literature is not AAmnting in 
reports of good results Avith OA^ariau extracts in amenorrhea. 

Kaufmann”®” specifically stated that in eases of primary amenorrhea 
Avith underdeveloped uterus eA^en large doses, approximately one mil- 
lion M. U. of progjmon B, only rather exceptionally aauII result in a 
noticeable increase of the utenis. Hou’CA^er, the experience of Janson,”®” 
using much larger doses, seeminglj’ is quite different. In a tAventy-one- 
year-old girl Avith a very small uterus and primaiy amenorrhea, the 
administration of a total of 26 million ]\I. U. of progynon B led to 
gradual enlargement of the uterus until finall}^ it had reached normal 
size. With cessation of the injections, there occurred one profuse 
hemorrhage lasting four days. Shortly afterAA’^ard the Avoman married 
and became promptly pregnant. Kurzrok, Wilson, and Cassidy”®* men- 
tion that they obtained notcAA^orthy results in primary and secondary 
amenorrheas AAuth relative^ large doses, around and aboAm 100,000 R. U. 
of progynon B. 

In the light of available information, estrogenic follicular extracts 
can be useful in the treatment of amenorrhea only in tAvo possible 
ways: In large doses by stimulating groAAdh of an underdeveloped 
uterus, and in small doses by possibly mducing improved activity of 
the anterior pituitary gland. 

. T^6,pnrpose of every reasonable treatment of amenorrhea obviouslj^ 
IS initiation of regular ovulations, Avhich are dependent upon an ade- 
quate and Avell-balaneed supply of the tAvo gonadotropic hormones of 
the anterior pituitary. Most commonly, therefore, at present are em- 
ployed the anterior pituitarj^'-like hormones from the urine of pregnant 
Avomen. Once more Ave shall quote in this coiuieetion Emil Novak:””® 
Anterior pituitary-like substances are given because they sIioav in ani- 
lual experiments gonadotropic effects. For the human female, propor- 
tionately enormous quantities certainly AAmuld be required and even 
then we cannot justifiably expect a result, because the anterior pituitary- 
hke substances used for this purpose are not produced by anterior 
pituitarj^ glands but in the placenta. More aauU be said on this point 
later. Jolmson”®” injected four monl?;eys dailj'- with 200 R. U. of 
antuitrin-S (a pregnancy urine extract) to a total dosage of from 2,400 
to 2,800 R. U. but failed to produce anj'- histologic evidence of increased 
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opsomenorrhea (not mentioned in Stedman’s medical dictionary, 13th 
edition) has been proposed for a menstruation in which the flows 
come pei’iodieally in long intervals. There can be no doubt that 
some individual instances of tliis condition in literature are recorded 
as ‘‘secondary” amenorrheas. We may state in this connection that, 
as far as we Imow, no claim has ever been made for any kind of therapy 
to be successful in changing a long interval menstruation into one of the 
typical four weeks type. 

The term oligomenorrhea in gynecologic writings is indiscriminately 
employed to indicate either infrequent or scanty menstrual flows. (It 
is deflned by Stedman as ‘‘scanty or infrequent menstruation,” and by 
Borland [17th edition] as ‘ ‘ abnoi’mally infrequent menstruation.”) 

The word hypomenorrhea has been suggested and is in use to specify 
regular but scanty flows. (It is rather vaguely described by Stedman as 
“deficient menstruation” and by Borland as “a deficient amount of 
menstrual discharge. ’ ’ ) 

Polymenorrhea in both dictionaries is defined as “too frequent men- 
struation coming in shortened intervals.” 

We find the term hypermenorrhea used to express excessive blood 
loss due either to profuse or to protracted flows. It seems practically 
identical to the commonly employed term menorrhagia which implies a 
certain regularity of the flow as distinguished from metrorrhagia, which 
always indicates irregularity. 

The promiscuous use of these not any too well definable terms in 
gynecologic literature makes it impossible to present here any clear pic- 
ture of views held in regard to either etiology or treatment of the vari- 
ous types of menstrual anomalies affecting either interval, duration, or 
intensity of menstrual flows. 

We have previously spoken of the factors generally assumed to ac- 
count for regularity in menstrual function. There might be a qualita- 
tive or quantitative distui’bance in the output of either the follicle- 
stimulating or of the luteinizing hormone of the anterior lobe of the 
pituitary, but more commonly a shortened interval is ascribed to the 
quicker involution of a presumably smaller corpus luteum, and long 
intervals to the opposite condition. 

Abnormally large blood loss, leading to secondary anemia, requires 
gjTieeologic attention. The first task is to determine whether the free 
menstrual flow is caused by any local pelvic anomaly, especially one 
within the genital organs, or represents merely a functional disorder. 
Obviously we can deal in tliis review only Avith the latter. 

Intervals, too long or too short, and hows too scanty, too profuse, or 
too protracted, are most commonly seen at the age of puberty, before the 
required harmonious interaction of the various endocrine glands asso- 
ciated in normal menstruation has been fuUy established, and at the 
preclimacteric age, Avhen the established equilibrium becomes disturbed 
through senile involution of the ovaries. Kongy, Tamis and Gordon’®'^ 
vTite: Recent attempts to unravel the intricate mechanism of inter- 
glandular activity Avith particular reference to menstruation and its 
disorders have focused the attention of gynecologists on the functional 
disorders of the genital organs. It is noAV fairly Avell established that 
the disorders of menstruation in particular and of uterine bleeding in 
general may not have their origin in the genital tract but are often in- 
duced by an endocrine disturbance. It may be useful to quote here a 
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are decidedly more sensitiA'e to OA^erirradiation than is the pituitary. 
Among otliers thej’’ giA'o tlie folloAAdng conclusions: About one-half of 
tlie 47 amenorrheic and 15 oligomenoiTlicic A\mmen AA^ere seemingly cured. 
Tlie procedure proAmd in their hands dclinitely liarmless. Stoecld^”'’ re- 
fers to the commonly made claim, based on animal experiments, that 
these relatiA’cly small doses of x-raA’- could not possibly cause morpho- 
logic clianges in the liuman hAq^opliysis. He established the error of 
this claim. The death of a patient, tliirty-eiglit days after administra- 
tion of a total of ouIa^ 610 r. to tJie pitnitaiy region, gave him the oppor- 
tunity to study the gland. He found about tAAm-tliirds of the anterior 
lobe necrosed. He mentions that in Vienna routinely only about 200 r. 
are giA'en but that it AAmuld lie impossible to deny tliat eAmn this dose 
could cause liistologic changes in the gland. 

j\Ierletti“‘’^ claims to iiaA-c cured many cases of amenorrhea by AAdth- 
draAA^al of large quantities of blood by venesection. He feels tljat this 
metiiod can aa’cII compete in effectiA’cness AA’itli organotherapy. He ob- 
tained particularly good results in amenorrlica due to psychic factors, 
AA'liieh after all aa’ouIcI not seem surprising. 

In AUCAA' of the prcAdonsl}’' mentioned role played by hyperactmty of 
the adrenal cortex in premature puberty, it AA^as entirely logical for 
Neumann^®- to adminisl.ei’ adrenal cortex extract to a AAmman suffering 
from Addison’s disease, in AAdiom tlie uterus had become atrophic and 
menstrual floAvs had stopped. He succeeded in restoring menstrual 
function. 

Considering the present trend of using practically only hormone 
preparations in the attempt to restart menstruation, it seemed appro- 
priate to Ripperger^”^ to remind us that there liaA^e been emplojmd in 
the past many useful emmenagogues for the same purpose. He care- 
fully sui’A^eys the long list, doaa^ almost forgotten and discarded Avitli the 
exception of a fcAA' at present still in use but solely as abortifacients. 

We shall close AAdth a reference to a recent, comprehenshm paper by 
Tseliertok^*’'* on the diagnosis and treatment of amenorrhea. Also he 
presents four graphic diagrams to shoAv the interaction of Amrious endo- 
crines in relation to normal menstruation. He agrees AAutli other AAU’iters 
that failures in hormone treatment often are due to insufficient analysis 
of tjye and cause of the condition in each individual ease. He sug- 
gests the diAusion of amenorrheas into the folloAving 5 groups: (1) 
Changes in uterine mucosa Avitli normal OAmries. In them there is no 
uidieation for hormone therapy. (2) Insufficient oAmrian function 
AAuth normal anterior pituitary activity. Administration of ovarian sub- 
stances is indicated. (3) Insufficient anterior pituitary function. For 
this group he recommends alternating injections of anterior pituitary- 
like extracts and estrogenic substances. (4) Excessive activity of fol- 
licular apparatus. , This cannot be influenced by hormone therapy. 
(5) Amenorrhea due to general causes. For them general hygienic- 
dietetic measures may be combined AAotli organotherapy. His final con- 
clusion is: Anj^ schematic treatment for amenorrhea is useless and 
objectionable. 

XIA''. ANOMALIES OP INTERA^ALS AND OP MENSTRUAL BLOOD LOSS 

This heading had to be selected for this chapter because there is at 
present no exact terminology aAmilable to express special forms of 
anomalies of interval or of amount of menstrual discharge. The term 
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will be a long-continued amenorrhea in spite of the hyperplastic endo- 
metrium. We must in this connection once more mention the already 
quoted paper of Stein and LeventhaP®® in which they explain an amenor- 
rhea in association 'with small cystic degenerated ovaries in quite a dif- 
ferent manner as due to mechanical interference with the ovulation 
process. While they advocate partial resection of ovaries for the cure 
of amenorrhea, Eobinson®”® finds this same operation very useful for 
the cure of menorrhagia. 

Burch and BurelP®® showed tliat menorrliagias not nece.ssarily arise 
only from a “Swiss cheese pattern” endometrium. They found that 
biopsies repeated on the same woman not so rarely reveal in some cycles 
a mucosa without any glandular dilatations and again in other cycles 
a typically hjqoerplastic endometrium. “In the final analysis endo- 
metrial hyperplasia is a disorder of the hypophyso-ovarian equilibrium.” 

Undue prolongation of the menstrual flow, according to Hirsch-Hofl:- 
mann,®® is the result of delay in the extrusion of the menstrual endo- 
metrium because of deficient or incomplete involution of the corpus 
luteum. Schroeder® dwells in detail on the relation of glandular cystic 
liypertrophy of the endometrium to disordered ovarian activity, a ques- 
tion also discussed by Tietze®^® and others. 

Polycystic degeneration of tlie ovaries, in tlie belief of KrauP®^ repre- 
sents the morphologic expression of the fact that the equililirium in 
hormone production has become disturbed. Clinical^’’ this is mani- 
fested in fluor, sterility but chiefly in anomalies of the menstrual flow. 
Out of 100 patients with small cystic degenerated ovaries 48 had an 
oligomenorrhea (no amenoi-rhea is mentioned), 46 a polymenorrhea, and 
only in 6 was the menstrual function approximately normal. 

We already had occasion to refer to the doubt of various writers in 
the rather common assumption that scantiness or entire absence of men- 
strual flows always indicates a deficient ovarian activity. Since amenor- 
rhea, oligomenorrhea, and functional bleeding of any sort, wites 
Anspaeh®^ are unreliable as positive indices of ovarian function, a test 
curettage is important as a diagnostic aid. 

Elden®^® emphasizes that there exists no definite relation of the par- 
ticular tjqpe of menstrual disorder to any particular gland of the endo- 
crine system. Haines and Mu.ssey®*® discuss connections of amenor- 
rhea, oligomenorrhea, and menorrhagia to a low basal metabolic rate in 
patients with thyroid hypofimction but free of any symptoms of myx- 
edema. Their tlierapeutic results with tliyroid preparations are note- 
worthy, and in the discussion of tliis paper Litzenberg fully supported 
their conclusions. Interruption of thyroid medication, in his experi- 
ence, is usually followed by return of tlie previous menstrual disorder. 

Sj’-stematic roentgenologic studies of the sella turcica convinced 
Bokelmann®^ not only of the value of this diagnostic method in- judging 
sexual, functional disturbances in women, but as well forced him to the 
conclusion that in the interpretation of tlie various forms of hypo- 
genitalism heretofore too much importance has been assigned to pri- 
mary ovarian insuffieiencjL Practically identical are the conclusions of 
Fagioli®^® who emphasizes the frequency with which abnormally shaped 
and particularly large sellae tui’cicae are seen in women with disorders 
commonly ascribed to ovarian incompetence. 

Haden and Singleton®’® found menorrhagias and metroxahagias sui- 
prisingly common in women suffering from a simple achlorhydric, hypo- 
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lew historical facts enumerated by Campbell, Leiidrum and Sevring- 
haiis.^°° Hitschmann and Adler described the sequence of histologic 
changes in the endometrium, occurring during the menstrual cycle. 
When ICaufmann, Clauberg, and others were able to reproduce these 
changes b.y the administration of certain hormones, given in certain 
quantities and in a definite order, we were finally enabled to explain 
these morphologic changes in the terms of physiologic processes. Ample 
oiiiiortunity to study those changes in any given phase or even in all 
phases of one cycle was offered when methods were developed which 
made it possible to procure biopsy specimens with comparative ease and 
without noteworthj’- discomfort to the patient (bj’- procedures which we 
have described iireviously in this review). 

A specimen of endometrium procured at a laio^vn stage of the cycle 
permits certain conclusions in regard to the normal or disordered func- 
tional activity of the follicle or the corpus luteum. These points are 
made quite clear in a large series of microphotographs presented by 
Campbell and his coworkers. However, they feel forced to admit that 
it remains a fact that amenorrhea, cyclic follicular bleeding and menor- 
rhagia of the endocrine type may be indistinguishable on the basis of 
endometrial histology. 

For this reason the clinical course of the menstrual disorder and par- 
ticularly certain hormone studies on blood and urine may be required 
for an exact diagnosis of the underlying cause. In regard to compara- 
tive studies of hormone levels in blood and urine, recent vn-iters call 
attention to the possibility or fact that the transition of such hormones 
from blood to the urine necessarily depends on a certain renal threshold 
which possibly varies in the different phases of the C3'-cle. It Avould be 
impossible to enter here in a discussion of this literature. We will give 
a quotation only from a paper of Sehuschania®®^ in which he speaks 
of the hormonologic and pathologic-anatomic pictures in cases of amenor- 
rhea, metropathia hemorrhagica, and climacterium. In metropathia 
hemorrhagica, which undenialilj'- is caused by an overproduction of fol- 
licular hormones, the follicular titer in the urine is below normal, prob- 
ably because large quantities of the estrogenic substances are utilized 
in building up the hjqperplastic endometrium. Siebke, just in these 
eases, has found high levels of estrogenic substances in the circulating 
blood. In cases of follicle persistence veiy little follicular hormone is 
present in the urine, while, on the other hand, large amounts of fol- 
licular hormone in the urine in eases of accelerated follicle ripening as 
a rule are seen associated with an atrophic and not with a hyperplastic 
endometrium. 

An excess of follicular hormone thus can result in an hyperplastic 
endometrium which usualty causes profuse or protracted menstrual 
flows but which at times entirelj’’ fails to pass through the secretory 
phase. This situation is described by Evans^® as follows : Schroeder’s 
disease, characterized by a hj^ertrophic endometrium and excessive 
bleeding, maj^ be the result of a deficiency in gonadotropic hormones. 
Possibly onlj'^ the luteinizing factor is deficient so that the effect of the 
other, the follicle-stimulating hormone, becomes relatively exaggerated. 
If under such conditions manj’- follicles become cystic, they AviU actually 
pour out an excessive quantity of folliculai', estrogenic hormone which 
wiU. result in marked proliferation of the endometrium. In the absence 
of a sufficient supply of corpus luteum hormone, however, the result 
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completion of tlie “climacteric” period of transition which is char- 
acterized by varied manifestations of the pluriglandular reactions to the 
decline of ovarian function. In spite of this difference, the terms 
“menopause” and “climacterium” are usually employed synonymously. 
Therefore, among the symptoms of the menopause, outside of cessation 
of menstrual activity, commonly are included irregularity of flows, dis- 
turbances in the function of pituitary, thyroid, adrenal, and other 
glands, usually associated ivitli a marked instability of the autonomic 
and particularly vasomotor system. 

It seems that not sufficient emphasis is placed on the noteworthy fact 
that with normal, senile involution of ovarian activity the common gen- 
eral molimina often appear long before flnal cessation of menstrual 
flows, while in eases of operative or radiation castration usually some 
time elapses before these symptoms manifest themselves. An explana- 
tion for this difference may be found in the fact tliat in case of normal 
involution the balance between foUiculin and progestin becomes grad- 
ually disturbed, while in artificial castration, certainly with removal of 
the ovaries both hormones are eliminated simultaneously. Women suf- 
fering from severe symptoms after natural climacterium often show 
large amounts of estrogenic substance in the urine. More recently also 
differences in the urinary levels of the two anterior pituitary-like hor- 
mones have been connected with certain sjouptoms, but views in this 
respect are not yet clearly enough defined to be quoted here. We know 
that partial or complete loss of ovarian function (Evans^°) leads to 
excretion of increased amounts of gonadotropic hormones in the urine, 
associated with morphologic changes in the pituitary gland, which can 
be reversed to normal (Clauberg and Breipohl^®'’) by administration 
of either of the two ovarian hormones. 

In contradiction to other investigators, Westman®^® maintains that 
reactivation or rejuvenation of ovaries by means of gonadotropic hor- 
mones is possible. In two women, respectively fifty-one and forty-eight 
years old, both having passed through their menopause, he transfused 
intravenously, one week before required laparotomy, 225 and 400 c.c., 
respectively, of blood taken from pregnant patients near term. In the 
first woman, he found a follicular vesicle vdtli partial luteinization of 
the granulosa cell membrane surrounded by small liemorrhages. In the 
other, there Avere present follicular vesicles in both ovaries with a 
markedly hyperemic granulosa membrane. Similarly Heimann,®^® in 
experiments on guinea pigs, found that ovaries severely damaged Avith 
x-rays can be completely restored AAuth administration of anterior pitui- 
tary hormones. 

In regard to certain anomalies observed during the menopause, Ave 
AA'iU mention Slaranon ’s®®° assertion that hyperthyroidism, often evident 
in climacteric Avomen, rarely is found associated Avith struma or exoph- 
thalmus. In the belief of Goldberg®®^ acroparesthesia, a very common 
complaint of AA'omon in the menopause, has so far not been sufficiently 
investigated. He records good results Avith ovarian preparations. Fisk®®® 
finds that the Amrious forms of neuralgia AA^hich deAmlop during the 
menopause and often prove refractoiy to the usual antineuralgic treat- 
ment, may respond AA’ell to follicular hormone AAfiiich he administers in 
daily doses of 200 M, U. Curschmann^^® described tAAm cases of climac- 
teric edema. It is transient and possibly not rare, though it is pre.sum- 
ably often erroneou-sly ascribed to a cardiac or renal anomaly. For this 
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chromic anemia, wiiicii in literature also appears as chronic chlorosis or 
clilorotic anemia with acliloriivdria. Tlie disease responds almost spe- 
cifically to iron therapy. "With return of the blood picture to normal, 
tlie meiislrual disturbance usually disappears promptlj’’. Kuestner,^®’’ 
as alreadj^ inent.ioned, believes that general endocrine activitj'' and with 
it menstruation can become impaired by frequent or continued over- 
exposure to ultraviolet rays during sport activities. However, erythema 
doses of ultraviolet rays o^’cr tlie lower abdomen, diathermy, and simple 
heat applications, in the belief of Gillerson, Warschawer and Tykot- 
schinskaja^^'''' are particularly useful because they stimulate the vegeta- 
tive nervous system. Disturbances of the latter account for endocrine 
disorders Avhich unfavorably affect the menstrual function. Infrared 
ra,ys, on the other hand, according to AmsteP^" exert a most beneficial 
influence both on growth and sex hormones and for this reason are of 
great service in the treatment of amenorrhea, menorrhagia, vulvitis, 
pruritus, and krausosis vulvae. Lehmann’’^® offers an exhaustive and 
critical analysis of the efficacy, in the treatment of ovarian insufficiency, 
of such physiotherapeutic methods as application of ultrared or ultra- 
violet rays, galvanic and high frequency currents, diathermy, short 
waves, massage, radium and x-rays. A paper of Francillon-Lobre®^*’ deals 
specifically with short wave therapy. In a large percentage of his cases, 
these waves resulted in disappearance of such disorders as amenorrhea, 
oligomenorrhea, and menopausal difficulties and incidentally also im- 
proved, as a rule, the patient ’s general health. In a statistical, clinical, 
experimental and therapeutic study of the effects of the seasons and of 
light on genital function, Kirchhoff®-® arrives at the following conclu- 
sions; Exhaustive investigations of this cosmobiologic problem permit 
the deduction that light within certain wave-lengths definitely influ- 
ences sexual hormonic processes. This finding has practical significance 
so far as red light is concerned, which benefits markedly all hypohor- 
monal disorders of women. 

A method, years ago first recommended by German gynecologists, 
namely roentgenization of the spleen, in the experience of Vignali®^^ 
proves particularly useful in the treatment of pubertal hemorrhages. 
DogliottF-2 advocates for this same purpose repeated, small (10 c.c.) 
transfusions of blood. HolzapfeP^® resurrects another old German 
therapeutic method Imovn as athmocausis, consisting in the partial 
destruction of the endometrium by means of steam in eases of menor- 
rhagia. Discussion of intrauterine application of radium for this pur- 
pose we leave for a later chapter. 

Newer ergot preparations are extensively used for reducing men- 
strual blood loss. Among these, gjmergen seemingly is enjoying par- 
ticular popularity, and it, therefore, may be useful to mention a few 
reports of disagreeable by-effects of this preparation. Balcke®^^ saw 
gangrene of an extremity follow its use. The same accident is recorded 
by Cahill, 325 and his report was promptly followed by one from Gould, 
Price, and Ginsberg^^s -v^qio quote other such cases from the literature. 

XV. jMENOPAtJSE 

In the introductory remarks of a comprehensive survey of the symp- 
toms and treatment of the menopause. Mazer and IsraeP®'^ point to the 
fact that generieaUy the term “menopause” implies the physiologic 
cessation of the menstrual fimetion. Actually menopause marks the 
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It, seems superfluous to discuss here in detail the large and mostly 
controversial literature dealing mth the relative values or advantages 
of roentgenization of but one ovary, hysterectomy, or intrauterine ap- 
plication of radium in the treatment of functional hemorrhages. The 
decision in each case must be made with consideration of many indi- 
vidual features as is so well shoA\m in a paper of Keene and Payne.“^“ 

Experimenting on guinea pigs, Loeser®^^ found that removal of the 
ovaries stimulates the output of the thyrotropic hormone of tiie ante- 
rior pituitary gland. In his belief, his good results in ameliorating the 
hyperthyroid symptoms of menopausal women with di-iodotyi’osine are 
due to the fact that this drug reduces secretion of the thyrotropic hor- 
mone by the hypophyseal gland. 

Pumarola^"*^ considers a belief in a specific climacteric neurosis un- 
justified. In most instances such a neurosis is only an incidental com- 
plication of the menopause. Tlie few cases of seemingly true climacteric 
neurosis are really only particular foi'ms of neurasthenia with exag- 
geration of vasomotor symptoms. But this form is characterized by its 
resistance to all forms of treatment and usually is only partially con- 
trolled by organotherapy. 

"Whittingdale^^^ justly stresses the necessity of a most careful exam- 
ination, because many other coincident conditions or diseases can pro- 
duce most confusing symptoms. He divides these patients roughly into 
two groups : the fat women, often with symptoms of arthritis, who must 
be reduced by diet and occasionally with thyroid, and the thin ones, 
who more often complain of insomnia, flushes, eructations, heart palpita- 
tion, etc. They usually require bromides, valerian, and otlier sedatives 
as well as a high caloric diet. 

Bauer^*^ contributes a paper dealing specifically with the dietetic 
treatment of menopausal molimina. In general there is required I’estric- 
tion in proteins together with lessened physical activity. In instances of 
hypertension, a long-continued reduction of salt intake is important, often 
to be combined with reduction of protein intake. In stout individuals 
with hypercholesteremia, which is almost the rule in the combination of 
obesity with hypertension, all fats rich in lipoids must be avoided. In 
climacteric women -with arthritic sjmiptoms any excess of salt intake 
must be avoided. Hot flushes can be momentarily relieved by cold 
drinks, especially of effervescent waters. Crainicianu®^" extols the value 
of calcium lactate which improves the tonus of sympatheticus and vagus. 
He claims 86 per cent cures, 12 per cent improvement, and only 2 per 
cent failures in the treatment of all menopausal symptoms due to 
ovarian insufficiency. Bakacs®^® finds calcium in combination witli para- 
thyroid most effective in controlling profuse flows; McFarlane'’'*^ finds 
emmenine useful for the relief of menopausal molimina. 

In the belief of Ascliner,®^® tlie therapeutic results of gynecologic 
specialists in dealing with the menopausal woman are so imsatisfactoiy, 
because at this stage of life women are prone to develop anomalies 
wliich fall into almost every field of pathology. For this age, specialists 
in aU branches of medicine record a higher incidence of glaucoma, 
cataract, iritis, selei'itis, herpe.s, pimritus, eczema, arthritis, cardiac and 
renal disorders, neuralgias, emotional disturbances, etc. Naturally the 
symptoms of any of these diseases may be intensified or distorted in the 
presence of true menopausal molimina. Aselmer agrees with Wiesel’s 
contention that prevailing theories concerning the origin of these 
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reason alone, lie emphasizes, it is of great clinical importance to Imow 
that a tj^iical edema of menopause exists. In one of the cases the edema 
disappeared promptlj' and permanently with tlie use of progjmon. 

A spccilic hypertension of the climacteric woman is denied by many 
authors. Such women obviously arc at an age when arterial and 
nepliritic disturbances are relativelj’- common. Different views have 
been expressed lately. Crainicianu and Jonesco^^^ claim climacteric 
hjTiertension to be a specific morbid entity, the result of predisposing 
factors (age, arteriosclerosis, and disturbed endocrine function) to 
wliich finallj' is added hyperactivity of the adrenal cortex due to elimi- 
nation of ovarian function whicli normally acts as an inhibitor on the 
adrenals. In about one-half of such patients, they succeeded in lower- 
ing the high blood pressure by intravenous administration of folliculin. 
Schaefer^^'* reports substantial reduction of hypertension and ameliora- 
tion of all accompanying symptoms with theelin in 13 menopausal 
women. But, on the other hand, we find Langeron^^® contending that 
hypertension during the menopause is not necessarilj’- caused bj’" tlie 
latter, since in 21 per cent of such cases he could establisli definitely 
other causes for tlie increased pi’essure. He found ovarian therapy of 
very little use in tliis condition. That this particular question cannot 
be considered as settled can easily be seen from a paper of Steinkamm 
and Giesen.^^“ In 35 women one intravenous injection of 200 ]\I. U. of 
progjmon almost typically lowered the blood pressure; a maximal de- 
pression of 25 mm. Hg was seen in menopausal women -with marked 
vasomotor disturbances. However, using another 35 women as con- 
trols, they were able to ascertain that the identical effect can be obtained 
by makhig an intravenous injection of normal saline injection. In 
their ovm experience intramuscular injections of follicle hormone, even 
in large doses, never influenced an hypertension. 

Emil Novak-^° admits that we possess no definite information con- 
cerning the causation and nature of those curious phenomena of meno- 
pausal women, though thej" evidently are of vasomotor origin. Em- 
pirically we Icnow that they folloAv elimination of ovarian activity and 
often are most troublesome when ovarian function apparently becomes 
deficient. Since complete cessation of ovarian function alwaj^s induces 
hyperactivity of the anterior lobe of the hjqiophysis it seems plausible 
to ascribe the vasomotor disturbances to an excess of anterior pituitary 
hormones. Therefore, it seems logical to attempt an inhibition of ante- 
rior pituitary overactivity, at least in the premenopausal state, by means 
of estrogen substance. 

Approximately on this basis, Collins, Thomas and Menville^®^ justify 
their recommendation of inhibiting anterior pituitary function by a 
large, inhibiting dose of x-rays directed toward the gland. They believe 
that such a dose has a destructive effect, thus prevents further produc- 
tion of prolan. Histologic and hormonologic proof for such an effect, 
however, is still wanting. (See report on destructive effect of smaller 
doses by Stoeeld.^°°) Similar ideas are expressed by Asaturov®^® who 
relieved partially or completely 27 menopausal women of aU their .dis- 
comforts by roentgenization of the hjqoophyseal region. According to 
Huet®®® good effects occur even with dosages as low as 2,000 r. though 
usually 3,000 r. are required, given in 6 sittings, 500 r. eaeh, applied 
through three fields. 
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with no chorionic villi. In gross appearance it was thinner and paler 
than placental tissue. The expulsion of decidual tissue spoke strongly 
for the presence of ectopic pregnancy. The irregular bleeding varied 
greatly in amount but usually was scant. It appeared only for a few 
hours and recurred at intervals varying from hours to days. Occa- 
sionally it was as much as a heavy menstrual flow but wms rarely as 
severe as is seen in uterine abortion. This blood came from the. uterine 
endometrium and not from the tubes. It probably commenced with 
the detachment or death of the embryo. 

Pain was a constant symptom in this series, being present in every 
case; the severity var.ying with the extent of the gestation and whether 
or not there had been a rupture with intraabdominal hemorrhage. Be- 
fore rupture there ma.y have been all the piiysieal signs of early preg- 
nancy, including Jacquemier’s sign, Cullen’s sign, Hegar’s sign, and 
enlargement of the uterus, -vvliieh was usually not over the size of a 
two months’ pregnancy. The gestation sac may have been so small 
that it Avas easilj^ overlooked. In early examination for pregnanej’’ one 
is not justified in too vigorously manipulating the adnexa to differen- 
tiate swellings, as the corpus luteum of pregnancy may be thus rup- 
tured, or a loosely attached intrauterine pregnancy may be separated 
and an abortion started. Furthermore most women are too sensitive at 
this time. 

Sudden pain in the lower abdomen "was a very common symptom, be- 
ing present in 84 per cent. This was localized on one side or the other 
in 48 per cent: on the right side in 20 per cent, and on the left side m 
28 per cent. It wms usually the first thing that led these women to 'con- 
sult a physician. This, as a rule, meant that there had been a tubal 
rupture. To us, rupture means that the gestational sac has broken 
through the Avail of the tube in Avhich it has been groAving. It may 
break tlmough the serosa into the abdominal cavity, associated Avith 
hemorrhage, or into the lumen of the tube. In the latter, less hemor- 
rhage may result due to compression of the bleeding vessels Avith dis- 
tention of the tube. The escape of the sac may eventually be through 
the fimbriated end. This is called a “tubal abortion.” As the tubal 
peristaltic action forces the sac out of the tube, intermittent seAmre 
cramplike pains may be described. Fresh blood is a pei’itoneal irritant . 
Its escape into the abdominal cavity'’ alone may cause severe pain. This 
may also produce the sy'mptoms of sy^ncope — faintness, pallor. With a 
considerable amount of blood escaping into the peritoneal cavity, besides 
the seA'ere pain in the loAver abdomen, there may' be a shoulder pam, 
Avhieh is the result of irritation of blood betAveen the liver and the 
diaphragm. The latter symiptom AA'as reported in 14 per cent. Tbe 
pulse becomes rapid and thready and the skin clammy and perspira- 
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molimina, representing a combination of iiliysiologic and pathologic 
phenomena, arc unsatisfactory. These theories are not generally ap- 
plicable, because the clinical picture in the individual case is always 
determined by certain constitutional factors. Therefore, Asclmer,^®° in 
another paper, concludes tiiat constitutional and not specific therapy 
offers the best clianees, especially when dealing with neuroses or 
psychoses. 

Also Sevringhaus'®^ refers to the fact that climacteric disturbances 
often include periods of autonomic, emotional, and psj^chic instability 
whicli may last anywliere from a few days to nearl3’' two decades in 
some instances. Hence, he reminds us, it alwa.ys is difficult to make any 
statement that an.y particular therap.v alters the duration of any symp- 
toms, and especially* so because tliere is never any control series avail- 
able for the seientificall.y desirable test. 

It seems appropriate to mention in tin’s connection a paper read by 
Schneider.®^® In it he reported excellent results obtained wth estrogenic 
substances in tlie treatment of dj'smenorrhea, secondaiy amenorrhea, 
menorrhagia, metrorrhagia, and sterility. In discussing this paper, 
Jean Paul Pratt recalled liis very fine results reported ten years ago 
v*ith small doses of follicular substance. With careful recheck later he 
was forced to the conclusion that they* actually were most disappointing. 
At present he injects into patients referred to his department in the 
hospital for severe menopausal symptoms either a preparation of thee- 
lin in oil or the same kind of oil without anj’- theelin. Just as much 
improvement has followed the one Idnd of injections as the other land, 
though the results are not judged by him but bj^ tlie referring physician 
who does not Imow whetlier the patient received theelin or simply 
pure oil. 

This discussion of the medicinal treatment of climacteric discomfort 
we may well end with a reference to a fact laiovm to aU experienced 
practitioners : For the majority of worried, frightened, and emotionally 
disturbed women, premenopausal or postmenopausal, a quiet, encourag- 
ing, and occasionally reiterated explanation of the situation proves the 
most helpful and effective sedative. 

The metliods of possible prevention of disagreeable menopausal dis- 
comfort apply in general to operative measures. 

Preservation of some ovarian tissue in the course of radical operations 
when necessary in relatively younger women is common practice. Un- 
favorable aftereffects of this conserAmtism, of course, are ImoAvn. 

Transplantation of ovarian tissue into other parts of the body is an 
old practice. ]\Ioure,®“° using the method of Donay'-, transplants one 
ovary into one of the large labia. In discussing the favorable effect in 
his cases, he duly’- appreciates the merely psy^chic influence on the pa- 
tients who are thus enabled to ascertain by'" palpation the presence of 
an oA^ary and to observe its functional activity by noticeable changes in 
its size. He feels that results could be greatly improved by an added 
transplantation of endometrial tissue into the cervical canal, so that 
also the bleeding phenomenon Avould be preserved. Transplantation of 
endometrial tissue into the cervix proA^ed successful in preA'-enting 
menopausal molimina in 8 eases reported by’- Fuehs.®®^ 

Quite recently Solomons®^^ described a case in AA’hich not only an 
ovary but also a piece of functionating endometrium AA’as successfully’- 
transplanted from one woman to another. After years of amenorrhea 



1068 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


this woman again began to flow regularly. Staiica^^^ found that the 
maximal duration of life of an autotransplanted ovary in 120 eases 
amounted to thirty-nine months. Tonlies^®^ arrived at the conclusion 
that there is little sense these days to transplant an ovary in a case of 
supravaginal hysterectomy without simultaneous transplantation of 
endometrium. It seems that a functionating endometrium always pre- 
serves the ovary against degeneration. 

In conclusion, we shall cite the ingenious operation devised by Strass- 
mann®® for overcoming amenorrhea in women in whom the uterine 
cavity for one reason or another has become atretic or obliterated, but 
who still possess functionating ovaries. Splitting the anterior uterine 
wall, he forms a channel into which he draws and sutures one tube. In 
6 patients so operated upon, regular flows started and menopausal 
symptoms disappeared promptly. Somewhat optimistieaUj’-, or humor- 
ously, Strassmann adds: “So far no pregnancy has been recorded.” 
lie speaks of this operation as a method of restoration of a functionat- 
ing menstrual channel. Inevitablj'’ some discussion started among Ger- 
man writers whether these subsequent periodic flows can be justifiably 
called “menstruation” since thej'’ do not represent bleeding from an 
endometrium in its secretory phase. Correctly termed, they are pseudo- 
menstrual vicarious flows from the tubal mucosa. 

XVI. SEXUAL HORMONES AND ORGANOTHERAPY 

In the preceding chapters at the appropriate occasions mention has 
been made of the various hormone preparations now in common use. 
It seems, however, desirable to offer furthermore a brief survey of 
papers which deal rather with the general aspect of sexual hormonology 
and organotherapy. 

Nielsen®®® thinks that a revision of all theories concerning origin and 
activity of sexual hormones becomes necessary. Analyzing the chemical 
formulas of the various sex hormones, he shows that not only the male 
and female sex hormones but also the vitamins and cholesterin are built 
upon the carbohydrate radical Ci-Hgs- He concludes that there are not 
only three so-called sexual hormones but a whole series of substances, 
all closely related to each other, which without exceptions exert a 
stronger or weaker biologic effect. They are sterines, present in aU 
organs, and any conception of specificity or of solely ovarian origin, 
e.g. of estrin, must be discarded. Estrin is present in large quantities 
in the urine of the male horse and is found in small amounts in the 
urine of human male. Only in analogy to Imovm facts in regard to 
thyroxin, insulin, or adrenalin, the erroneous conclusion has been made 
that estrin is the product of the ovaries and androsterone tliat of the 
testicle. It would seem more logical to regard the sexual hormones solely 
as linlis in the chain of sterine metabolism. 

Very similar are the views expressed bj’’ Windaus.®®® He proves the 
close chemic connection between all tliese substances and shows that 
both male and female sex hormones fall into the chain of derivatives 
of cyclo-pentano-perliydro-phenatren. Seguy®®^ who reviews all avail- 
able proofs that the characteristic follicular hormone certainly is not 
produced in the ovaries alone but is found in many other active cell 
tissues as a derivate of sterines, deals -with this same question. Gold- 
hammer and Loewe®®® examined the urine of 64 men between the ages 
of nineteen and fifty-one years. In 32 perfectly normal men, the urine 
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of 011I5* 19 per cent gave a positive reaction for follicular hormone. In 
32 otlier men, with certain anomalies of the vegetative nervous system, 
especial^ in regard to sexual function, this reaction was positive in 65.5 
per cent. 

In a veiy interesting paper, Seitz^®® recently discussed the foUicle 
hormone as a specific growth hormone, which during pregnancy, as a 
matter of fact, is produced by the chorionic tissue in large amounts 
together with anterior pituitary-like liormones and probably also a sub- 
stance biologically identical witli tlie corpus luteum hormone. Ehr- 
hardt^®° confirms previous findings that both the young and the ripe 
placenta contain corpus luteum liormone, seeminglj^ in varying amounts. 

Allen” thinks that tlic close relation of cliemical structures of fol- 
licular and luteal liormones, secreted by tlie same cells in different 
phases, suggests the possibility that progestin may be formed by a change 
in the molecule of tlie estrogenic hormone. In the opinion of Mar- 
shall, the reproductive hormones are metabolic by-products before 
they acquire hormonie activities. 

Nielsen, in his aforementioned paper, stated that only, when by means 
of artificial synthesis sufficient quantities of these various sterine der- 
ivates will become available, we shall be enabled to make exact studies 
concerning their respective biologic effects, an essential desideratum for 
their intelligent administration in therapy. It seems that this goal has 
almost been reached. 

Progesterone, tlie crystalline hormone of the corpus luteum, has been 
sjmthesized from stigmasterol, closely related to cholesterol, and from 
cholesterine by Tavaststyerna.^''^ Theelin in crystalline form has been 
produced from ergosterol, a plant sterol. Androsterone has been manu- 
factured from cholesterol. Viosterol is obtained by irradiation of ergos- 
terol with ultraviolet light. 

Summarizing available information concerning the chemical structure 
of all these various substances, Ruzicka^®^ concludes that all of the 
sexual hormones can be considered as derived from cholesterol. They 
aU contain a nucleus consisting of four carbon rings. The sex hormones 
differ from each other only in the side-chain arrangements around the 
common central nucleus. 

Butenandt^®^ described the synthetic production of a presumably pure 
corpus luteum hormone either from stigmasterine (the sterine of the 
Soya bean) or from sterines extracted from the urine of pregnant 
women. Kaufmann^^ tested the substance sjuithesized from stigmasterine 
on castrated women after having first produced endometrial prolifera- 
tion by means of 300,000 M. U. of progjmon. Six milligrams of this 
substance given daily for five days resulted in a menstruation-like flow. 
Biopsy showed the endometrium to be in the typical secretory phase. 
In Kaufmann’s belief this experiment definitely proves that this chem- 
ical product is physiologically equivalent to the corpus luteum hormone. 

Preissecker^®® points out that a ready supply of corpus luteum prep- 
aration, at least theoretically, could be most useful: (1) In the produc- 
tion of pseudomenstrual flows in women without active ovaries; (2) in 
the prevention of certain types of abortion; (3) in amelioration of pain 
due to uterine spasticity (dysmenorrhea) ; (4) in the initiation of 
menstruation in eases of primary and secondary amenorrhea (after 
preceding stimulation with follicular hormone) ; (5) in influencing the 
duration of, and interval between, menstrual flows; (6) in correcting 
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climacteric disturbances, including menorrhagia; (7) in the cure of 
intermenstrual pain and bleeding; and (8) in the treatment of sterility. 

Eunge®®° dwells on the possible importance of synthetic progesterone 
and particularly vitamins in the organotherapeutic armamentarium of 
the gynecologist. 

Synthesized estrogen and progesterone, available in sufficient quan- 
tities and presumably then at a lower cost, will obviously limit present 
efforts of stimulating the production of these hormones in the patient’s 
ovaries either by administration of gonadotropic, anterior pituitary- 
like substances or by irradiation of the pituitary gland for the pur- 
pose of increasing its output of gonadotropic hormones. 

We had previously occasion to point out that the gonadotropic sub- 
stances extracted from tiie urine of pregnant women in their biologic 
effects on testicles and ovaries are not identieal with the gonadotropic 
hormones secreted bj’’ the anterior lobe of the pituitary (Schockaert^®’’). 
Siegmund®®® suggests that the effect of anterior pituitary-like substances 
on the ovary depends upon tlie maturation stage of the follicle. Pri- 
mordial follicles, even in adult individuals, do not react at all. Fol- 
licles of juvenile ovaries, wlien they contain a small amount of fluid, 
react the more promptly the furtlier maturation has progressed. We 
also have referred in a preceding chapter to tlie theory that anterior 
pituitary-like hormones prove effective on the ovaries only when their 
influence “sjuiergistically” is strengthened by substances simultane- 
ously supplied by the hypophyseal gland. This view is not fully shared 
by Zondek.® 

Accurate evaluation of clinical results with endocrine products as 
reported in the literature is practically impossible at the present state 
of wide discrepancies in standardization and in view of the failure of 
many writers to indicate dosage at least in specific unit terms. Thus in 
regard to the corpus luteum hormone. Corner^® states that the Clau- 
berg unit represents about one-half of the potency of the Corner-Alien 
unit, though it is often asserted that it amounts to only one-fifth. In 
regard to standardization of estrogen-producing substances, a final 
solution has not yet been reached. Lacqueur®®® emphasizes the diffi- 
culties caused by the fact that reactions differ in different animals of 
the same species. He, therefore, suggests that aU comparisons of strength 
be made solely with the preparations supplied by the Standardization 
Committee of the League of Nations. Schoeller, Dohrn, and Hohlweg®^® 
consider even this procedure too inaccurate. Bourg®^^ proposes an en- 
tirely new method of detei’mining potency by testing the preparation in 
regard to its effect on the gro-vvfh of the uterus of castrated rabbits. 
Coggi®^® recommends the use of the benzoate of foUiculin which in ani- 
mals shows an effect 30 per cent greater tlian that of the usual fol- 
lieulin, and also in the human being gives better results. Its main ad- 
vantage, however, is the possibility of determining exactlj'- tlie required 
dosage by weight. 

An Editorial in the London Lancet (2: 295, 1936) stressed the evi- 
dent fact that sex hormone therapy could be put on a scientific basis 
only by general adoption of units of international validity. “It is quite 
impossible to compare accurately amounts expressed in mouse, rat, or 
rabbit units in published investigations from different laboratories or 
clinics.” 
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Rather conflicting views are expressed concerning undesirable and 
unexpected by-effects of potent hormone preparations when adminis- 
tered either in large doses or for a long time. Bachman, CoUip, and 
Selye®®^ reported that in adult rats daily injections of anterior pituitary- 
like substances, when continued for long periods, resulted in the pro- 
duction of a definitely antigonadotropic substance in the blood. Emil 
Novak^®” speaks of this finding as the “bedeviling concept of an anti- 
hormone” developing under continued hormone introduction, and hopes 
that it will not be found true for theelin. He must have felt pleased 
to see the assertion of D ’Amour, Dumont, and Gustavson-'’®^ that their 
investigation failed to ascertain the formation of antihormones under 
administration of estrin. They suggest that Collip’s antihormone pos- 
sibly is only an antibody developed under the effect of protein sub- 
stances contained in the injected preparations. 

More or less emphatic warnings against recldess use of potent hor- 
mone products mostly refer to follicular substances. This possibly is 
due to the fact that the estrogenic principle among all sex hormones 
was the first to become available in high concentration and thus is the 
one in greatest and longest use. 

Any direct harmful effect of theelin or similar preparations on the 
ovaries is denied by Allen and Diddle,^®^ Buschbeek^®° and others, which 
is not surprising since, as a rule, an endocrine gland is not affected by 
its o-wn hormone extract. Nevertheless we find Mazer, ]\Ieranze, and 
IsraeP®® making the following statement: Doses relatively much larger 
than those employed clinically did not produce macroscopic or micro- 
scopic changes in any of the vital organs of rabbits. The response of 
the ovaries to very large doses is either degenerative or stimulating, 
dependent upon species and age of the animals and upon the duration 
of administration. 

Estrogen administration certainly affects iiituitary function and thus 
indirectly ovarian activity. Without going liere into details or repeat- 
ing’what alread}’’ has been said in this respect in preceding chapters, we 
shall quote but a few authors. Clauberg and BreipohP®® definitely 
showed that continued large doses of follicular hormone suppress the 
output of gonadotropic hormones by the hypophysis and that tliis func- 
tion is restored to its previous level immediately after cessation of 
further administration of folliculin. Observations made by Prank and 
Salmon^®" established that progynon B causes prompt reduction and 
%vithin twenty-eiglit to eighty days complete disappearance of the an- 
terior pituitary-like substances in the urine of menopausal women. Dis- 
continuation of progjmon at once is followed by reappearance of these 
.sub-stances in the urine. Identical findings are reported by Jones and 
Mac Gregor®®® who experimented on 10 women at ages between fifty-two 
and eightj^-thi’ee years. Noteworthy to the clinician, however, •would 
seem the fact that in 7 of these 10 old women uterine bleeding started. 
Mazer and others,®®® in a clinical study, ascertained that a total of 
100,000 to 200,000 R.U. of estrogenic substance, given to patients in 
divided doses over periods of two to three months, produced no ap- 
preciable changes in body weight, basal metabolism, blood pressure, 
blood counts, coagulation and bleeding time, blood chemistry and urine. 
However, in G out of 17 regularly menstruating women such large 
quantities of follicular hormone produced delay of menstrual flows from 
one to three weeks “apparently as re.sult of an inhibitory effect on the 
anterior lobe of the pituitarjL” 
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Very important information concerning tliis functional impairment of 
the hypophysis has recently been furnished by Zondek.^®^ Injections 
of foUiculin can reactivate the ovaries of a senile mouse, so that estrus 
again v'ill occur regularly. This fact can be explained only by restora- 
tion of discontinued or -weakened gonadotropic function of the anterior 
pituitary lobe. Otlier experiments were made by Zondek on rats and 
chickens to ascertain the effect of continued administration of follicular 
hormone in moderate doses. Prolonged administration definitely inter- 
feres with anterior pituitary function, but this effect does not manifest 
itself eitlier equall}- or simultaneouslj’- on all the various hj’pophyseal 
liormones. The output of the gonadotropic principles seems most sensi- 
tive and tlierefore atrophy of the genitalia in rats appears as the first 
result. The ovaries become so small tliat tliey cannot be identified with 
the naked eye. They may contain a few, very small follicles but never 
corpora lutea. The effect on birds seems to be identical. Next affected is 
tile grovdh liormone. Pituitary gland and adrenals, however, become 
enlarged. If the follicular treatment is discontinued after several 
months, the animals do not spontaneous!}' resume grovdh, which how- 
ever promptl}'- starts with administration of Evans’ pituitary gro-wth 
hormone. Zondek gained the impression that administration of fol- 
licular hormones actuall}' stimulates the production of other hypo- 
physeal hormones, e.g. the th3’Totropic and parathyrotropie. 

In similar experiments on 10 old women, Jones and ]\Iac Gregor^®® 
found that estrogenic substances do not inhibit production of the dia- 
betogenic hormone of the anterior pituitary lobe. 

Not so rarely writers mention marked increase in libido as undesirable 
Ijy-effeet of folliculin treatment. Obviously this effect is particularly 
inconvenient in young children and old women. Since the introduction 
of theelin by Lewis®®® for the treatment of gonorrhea in children, 
authors repeatedly have referred to enlargement, at times painful, of 
the breasts, slight bloody discharges or aroused libido as occasional 
di-awbacks in this therapy. 

Zuckermann and j\Iorse®®® assert that large doses of estrin can lead 
to excessive hyperplasia of the endometrium with extensive necrosis of 
the superficial layers and cyst formation in the deeper layers. 

It would lead us too far to quote literature discussing the role pos- 
sibly played by excess amounts of estrogen in structural changes of the 
cervix suggesting malignancy or in the etiology of myomatosis or endo- 
metriosis. Cesa®®“ describes such intense changes in the cervix following 
large doses or prolonged administration of estrogenic material. Inci- 
dentally he also asserts that these alterations again disappear under the 
influence of corpus luteum hormone. 

_ On better evidence rests a belief in possibly harmful effects of exces- 
sive doses of folliculin on the breasts. We have ah’eady spoken of the 
studies of Taylor^®® concernhig the relation of chronic mastitis to cer- 
tain hormones of the ovary and pituitary. Mac Donald,®®^ on the basis 
of experimental investigations, denies that either estrin or progestin 
could produce specific pathologic lesions such as cystic disease or 
adenosis of the mammary glands. However, very recently, Herold and 
Efifkemann®®® came to opposite conclusions. They found that adminis- 
tration of follicular hormone for only a limited time, in adult female 
rats,^ results in the appearance of cyst formations arising from either 
acini or miUv ducts. In their opinion, this effect is very similar, if not 
identical, to the glandular cystic hypertrophy of the endometrium so 
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characteristic for an increased supply of follicular iiormone. Other 
investigations made by them, in their belief, strongly suggest that in 
the genesis of fibrosis mammae cj'-stica of women a continuous excess of 
this hormone plays a significant part. 

At the 1936 meeting of the American Gynecological Society, Emge ex- 
pressed justifiable doubt whether it is safe to administer large doses of 
potent hormonal substances over long periods of time vdthout the pos- 
sible risk of awakening to activity dormant carcinomorphic elements. 
In a recent meeting of German g 3 Tieeologists one speaker, referring to 
the strildng chemical similarity of hormonic to carcinogenic substances, 
warned that indiscriminate -use of sucii preparations at the present state 
of our information might well be contrary to the principle, sacred to 
every physician “Nihil nocere.” 

Some justification for extreme caution can be found in tlie possibility, 
if not likelihood, of damage to germ plasm as the result of endocrine 
therapy. 'Wolff has definitely established such permanent damage for 
the white mouse. Therapeutic administration of prolan can lead to the 
production of defective ova as result of precipitated foUiele maturation. 
Quite recently (in 1937) Wolff published further observations made on 
the human female, and concluded that prolan should not be given to 
women still in the childbearing age and particularly not in cases of 
amenorrhea when anterior pituitary-like substances often are used in 
large doses in the attempt to induce ovulation for the purpose of restor- 
ing fertility. 

We win simply list a few of the authors who estimate in compre- 
hensive form the value of marketed preparations for the treatment of 
the various disorders of the menstrual function : Benthin,^^° Biskind,®^® 
Frank,^^ Kaufmann,^^^ Meigs,^^^ Neumann,®®^ Emil Novak,^^® and Josef 
Novak,^®^ this last mentioned writer concluding his summary with the 
statement: “‘V'ery much is still in complete darlmess. Within the next 
few years, however, we probably shall leam many new facts and will 
have to forget much of the present.” Many others of these summaries 
sound not any less skeptic. 

In conclusion, it seems well worth wdiile to repeat a few of the com- 
ments made in an Editorial of the Journal of the American Medical 
Association of Oct. 24, 1936; 

In order not to be outdone by a colleague, physicians demand the 
hormones (from the manufacturers) as rapidly as they can be separated 
from the tissues, blood, or excreta of animals or man, and proceed to 
inject them into patients. 

A disturbing feature is that the medical literature is being filled with 
articles which are almost unanimously enthusiastic and ivhich often give 
evidence of lack of critical considei*ation. 

It is difficult to find articles recording failures. One never sees in 
print, e.g. a report of an experience like that of an endocrinologist who 
injected an extract into a fifteen-year-old girl for dysmenorrhea. The 
size of the ovaries seemed normal before the injections ^vere given. At 
the conclusion of the treatment, an acute appendicitis developed and at 
operation the surgeon found bilateral cystic ovaries the size of oranges. 

For the present only those clinicians with facilities for critical study 
should be encouraged to administer the newer endocrine preparations 
to patients, and these clinicians should be urged to publi.sh their nega- 
tive results as well as their positive results. 

A large group of physicians should cease their indiscriminate injec- 
tions of unknown substances into unsuspecting patients. 
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3720 Washington Boulevard 


Correspondence 


To the Editor: 

More than ten years have passed since obstetricians have adopted the combination 
of extracts of the thymus gland and the posterior lobe of the pituitary (“thy- 
mophysin”), .suggested by me as an agent in labor for use in the stage of dilatation, 
Eveiy opinion and every metliod has its followers and its opponents. This applies 
also to tiiymoplij’sin. 

One can easily understand and appreciate these facts with regard to any remedjL 
Howevei', certain imputations raised against thyniophj^sin accusing the combination 
to be “an unscientific preparation niaiketed under false claims” are so serious that 
they are inconsistent not only with m3' .scientific reputation but also with facts which 
are supported by a majorit3' of opinions in favor of this oxytocic. 

He who quotes publications based upon a few cases as proof for the usefulness 
or uselessness of a new metliod must put himself into an untenable position. But 
if a material is collected from the literature based upon more than 100,000 deliveries 
reported by well-known clinicians; if a series of publications and theses from well- 
known universit3' clinics are on record, and if, finall3', equally distinguished professors 
of obstetrics summarize their unanimous judgment on th3'moph3’sin, that this 
preparation represents a distinct progress in tlie therapeutic armamentarium of the 
obstetrician, tlicn these facts sliould be considered evidence of its value. 

IMore than 100 papers dealing with thymoph3'sin have been published in acceptable 
medical journals. 

These judgments, at 0113' rate, together with extensive evidence furnished in the 
reports of other observers, nniA' induce the obstctrician.s of the United States, to 
whose scientific judgment I attach special importance, themselves to test the combina- 
tion of extracts of the thv-inus gland and the posterior lobe of the piluitar3' in a 
larger number of deliveries. 

Miklos Te.me-svap.y, M.D. 

Buda-Pestli, 

August, 1937. 

Note: An extensive bibliograplu' dealing with the emplo3'ment of this prepara- 
tion and appended to the above communication, cannot be included for lach of .space. 

Editor. 
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tion marked. ConseioEsness may be lost. Even witbont marked blood 
loss tenderness of the lower abdomen and rigidity are frequent. Tender- 
ness was present in 93 per cent of tliese women and was localized on 
tlie left side in 27 per cent and on the right side in 38 per cent, being 
on both sides in 28 per cent. Nausea and vomiting were also common, 
being present in 44 per cent of this series. 

It is rare that patients succumb from the first attack of sudden pain. 
There may be several attacks before the physician is called. 

Pelvic findings may be very misleading, even if one is able to make a 
satisfactory examination. Usually when a woman is in much pain 
this is not possible. A mass was found in only 56 per cent of these 
hundred women. It could be defined as on the left side in 20 and the 
right in 20 and in the posterior culdesac ui 16. When the pregnancy 
was early, as was usuallj^ the ease, the swelling was so small as to be 
confused in size and location with an ovary. A fresh blood clot may 
be pressed into bj'’ the examining fingers and go unrecognized, especially 
under anesthesia. When the blood clot becomes organized it is more 
readily palpable. 

The most important laboratory finding was the leucocyte count. In 
this series 77.5 per cent of the cases showed a count higher than 10,000. 
It is an accepted fact that leucocytosis appears with intraabdominal 
hemorrhage. If repeated counts are taken on an individual, it wiU be 
found that great variation develops from day to day or from hour to 
hour. It would seem that after the blood becomes organized there is 
less “insult” to the peritoneum and the count will drop to normal. 
With new bleeding it will rise again. 

The diagnosis of ectopic pregnancy, we feel, then is most difficult 
before rupture. Since the last series was written, the Aschheim-Zondek 
test has come into use and has been of aid in making a definite early 
diagnosis of pregnancy. With rupture and its typical symptoms, diag- 
nosis should be comparatively easy. However, when not seen until 
some time after rupture, the acute symptoms may have subsided; a 
slight fever maj’" develop and the lencocj’te count may be nearly normal; 
the severe pain becomes a dull ache ; syncope and pallor have disappeared. 
The picture now resembles pelvic inflammation. The palpable mass can 
be confused with an inflammatory process. Here again the Aschheim- 
Zondek test is of help and a chronologic history of events should be 
carefully studied. The pregnancy may have aborted through the tube 
and the bleeding ceased spontaneously. One of several things may 
follow : profuse hemorrhage, shock, and death ; operation with recovery 
or the products of conception be completely absorbed, or the ovum find 
a new site for attachment and continue to grow as an abdominal preg- 
nancy. 
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ITEMS 


British College of Ohstetricians and Gynecologists 

At a convocation held in the “College House” in London, on October 
22, 1937, Dr. George Gray AVard, of New York, Emeritus Professor of 
Obstetrics and Gynecologj’- of Cornell University and Chief Surgeon of 
the AVoman’s Hospital, was inducted as an Honorary Fellow of this 
English institution. This distinction has been conferred previously 
upon American physicians in only two instances, on Dr. J. AA^hitridge 
AVdliams, of Baltimore, in 1931, and Dr. AA^illiam P. Graves, of Boston, 
in 1932. 


American Board of Obstetrics and G3aiecology 

The next examinations (written and review of case histories) for 
Group B candidates will be held in various cities of the United States 
and Canada on Saturday, November 6, 1937, and Saturday, February 
5, 1938. Application for admi.s.sion to these examinations must be filed 
on an official application form in the office of the Secretary at least sixty 
days prior to these dates. 

The general oral, clinical and pathological examinations for all candi- 
dates ( Groups A and B ) will be conducted by the entire Board, meeting 
in San Francisco, California, on June 13 and 14, 1938, immediately 
prior to the meeting of the American Medical Association. 

Application for admission to Group A examinations must be on file in 
the Seeretaiy’s Office before April 1, 1938. 

For further information and application blanks address Dr. Paul 
Titus, Seei-etary, 101.5 Highland Building, Pittsburgh (6), Pa. 


Central Association of Obstetricians and Gynecologists 

The Ninth Annual Aleeting of the Central A.ssociation of Obstetricians 
and Gynecologists was held at the Hotel Adolphus in Dallas, Texas, 
October 14 to 17, in connection with a meeting of the Texas Association 
of Obstetricians and Gynecologi.sts. Dr. John A. Kolmer, of Phila- 
delphia, was the guest speaker of the Texas Association and Dr. C. 
Macfie Campbell, of Cambridge, Ma.ss., was the guest speaker of the 
Central Association. 

Minneapolis has been cho.sen as the meeting place in 1938, and the 
Officers and Executive Committee personnel for the coming year are as 
follows: Presidcnf, Robert D. Alu-s-sey; Presideni-Elect, Ralph A. Reis; 
Vice-President, AVilliam T. Black; Secretary-Treasurer, AAniliam F. Men- 
gert; Assistant Secretary, Earl C. Sage. 



Books Received 


CHILDREN HANDICAPPED BY CEREBRAL PALSY. Psychological fac- 
tors in inanagenient. By Elizabeth Evans Lord, Ph.D., psychologist to Children’s 
Hospital, Boston, etc. With a medical explanation by Bronson Crothers, M.D. The 
Commonweal th Fund, New York, 1937. 

JIEDIKAIVrENTOESE BElvAEMPFUNG DER INTRAUTERINEN ASPHYXIE. 
Yon Dr. mod. habil. H. Nevinny, Universitaets-Frauenldinik, Koenigsberg. Mit 
48 Textabbildungen, 104 Scitcn. Ferdinand Enke, Stuttgart, 1937. 

EJrOTIONAL ADJUSTJEENT IN MARRIAGE. By Le Mon Clark, M.D., as- 
sistant in obstetrics and gynecology, University of Illinois College of Medicine. 
261 pages. The C. Y. Mo.sby Company, St. Louis, 1937. 

THERAPIE DER FRAUENKRiINKHEITEN. I^on Professor Dr. W. Benthin, 
Koenigsberg i.P. Zwcitc, neubearbeitcte Auflagc. !Mit 23 Abbildungen im Text, 210 
Seiten. Urban & Schwarzenbcrg, Berlin und Wien, 1937. 

MATERNAL CARE. The Principles of Antepartum, Intrapartum, and Post- 
partum Care for the Practitioner of Obstetrics. Approved by the Committee on 
Maternal Welfare, Inc. Dr. Fred L. Adair, Editor. The University of Chicago 
Press, Chicago, 111. 

THE ENDOCRINES IN OBSTETRICS AND GYNECOLOGY. By Raphael 
Kurzrok, Ph.D., M.D., associate in obstetrics and gynecology, College of Physicians 
and Surgeons, Columbia University. Illustrated, 4SS pages. Williams and Wilkins 
Company, Baltimore, 1937. 

GETTING READY TO BE A MOTHER. By Carolyn Conant van Blarcom, 
R.N. Third edition, revised, Y’ith 97 illustrations, 305 pages. The Macmillan 
Company, Now York-, 1937. 

TEXTBOOK OP SURGICAL NURSING. By Henry S. Brookes, Jr., M.D., in- 
structor in clinical surgery, Wasliington University School of kledicine, etc. With 
233 illustrations, 636 pages. The C. Y. Mosbj- Company, St. Louis, 1937, 

OBSTETRIC AND GYNECOLOGIC NURSING. By Frederick H. Falls, M.D., 
professor of obstetrics and gj-necology, University of Illinois, College of Medicine, 
etc., and Jane R. McLaughlin, supervisor of the Department of Obstetrics anJ 
Gynecology, Research and Educational Hospital, etc. Witli S3 illustrations, 492 
pages. The C. Y. Mosby Company, St. Louis, 1937. 

SYNOPSIS OP GY’NECOLOGY". By Harry Sturgeon Crossen, professor emer- 
itus of clinical gynecology, Washington University School of Medicine, etc., and 
Robert James Crossen, assistant professor of clijiical gynecology and obstetrics, 
Washington University School of Medicine, etc. Second edition. Witli 106 illus- 
trations, 247 pages. The C. Y. Mosby Company, St. Louis, 1937. 

LIGHT THERAPY'. By Prank Hammond Krusen, associate professor of Phys- 
ical Medicine, The Mayo Foundation, University of Minnesota, etc. Second edition, 
revised and enlarged. With 42 illustrations, 23S pages. Paul B. Hoeber, Inc., 
New York, 1937. 


Items 


Pittsburgh Obstetrical and Gynecological Society 
At a regular meeting of the Pittsburgh Obstetrical and Gryneeologieal 
Society held on October 11, the following officers were installed: Presi- 
dent, Dr. Paul Titus, Y^ice-President, Dr. S. A. Chalfant. 
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Grimson), 955 

Fetal heart, auscultation of. continuous, 
by means of amplifying stetho- 
scope (Matthews), 898 

Fetus, human, diagnosis of sex of, in 
utero (Blakely), 322 
papyraceous, triplet pregnancy with 
(Siegler), 1023 

Fibroid, cancerlzation of (Barthdlemy), 
355 (Abst.) 

of uterus, pregnancy complicated, 
triple diagnostic error in case 
of (Lucchetti), 1039 (Abst.) 

Pille ou Garcon (Regnault), 348 (B. 

Rev.) 

First All-India Obstetric and Gyne- 
cological Congress, Madras, 178 
(B. Rev.) 

Fistula, menstrual (Wimpflieimer), 146 

Pood, fitness and figure (Buckstein), 
347 (B. Rev.) 

Forceps, ICeilland, Simpson, and Tueker- 
AIcLane, modification of, to 
simplify their use and improve 
function and safety (Luikart), 
686 

Friedman test, studies of difficulties en- 
countered in (Di Gioia), 1037 
(Abst.) 

Functional uterine hemori-hage, treat- 
ment of (Keene and Payne), 

n O O V y T 


G 

Genital carcinoma, therapy of, relation 
between histology, prognosis and 
(Feldwlg), 350 (Abst.) 

Genitalia, female, cancer of, surgical 
treatment of (Salacz), 357 
(Abst. ) 

malignant conditions of, intrasplnal 
injections of alcohol for pain 
associated with (Greenhill and 
Schmitz), 358 (Abst.) 
mumps and (Bosch), 575 ( Abst.) 

Gestation, ectopic, following Pomeroy 
sterilization (Lutz), 497 
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In Table I is shown the time elapsed from the onset of symptoms to 
tlie day of operation. Two-thirds of these women went two weeks and 
the other third from three to ten w'eeks. The earlier a diagnosis can 
be made the better the prognosis for the patient. But on the other 

Table I. Time Pkom Onset of Symptoms to Day of Opep.ation in 90 Eecorbed 

Ga.ses 


Same day 

16.6%] 

First Aveek 

31.1% f 66.5% 

Second Aveek 

18.8%J 

Third AA’eek 

12.2% 

Fourth AVeek 

5.5% 

Fifth AA-eek 

3.3% 

Sixth AA’eek 

5.5% 

Seventh AA’eek 

3.3% 

Eiglith AA’eek 

2.2% 

Tenth AA’eek 

1.1% 


99.6% 


hand these figures show that the patient’s condition may not be critical 
for quite some time. Usually sufficient time may be taken for adequate 
examination. However, if an ectopic pregnancy is suspected, the patient 
is much safer in a hospital where repeated blood counts can be taken 
and constant observation is possible. A blood grouping should be 
taken for transfusion in case of an emergenejL Laparotomy and exci- 
sion of the pregnant tube should be done as soon as a diagnosis is made. 
It is better to operate too often for ectopic pregnancy than not often 
enough. Posterior colpotomy was carried out in a few of the first 
fifty cases and in none of the latter. A curettage prior to laparotomy 
w'as done only fourteen times. Usually this was because a diagnosis 
of incomplete abortion had been made. As a diagnostic procedure it 
should be done infrequently. Our experience has shown that following 
curettage or colpotomy the morbidity is greatly increased. The time 
spent in the hospital usually was not long before diagnosis was estab- 
lished. In this series, 48 per cent Avere operated upon on the day of 
admission and only 16 per cent after the third day. Other pathologic 
conditions Avere often encountered. The incidence of salpingitis Avas 
loAver than reported hi most other studies, being only 17 per cent. 
OAmrian and parovarian cysts Avere noted in 18 per cent, chronic ap- 
pendicitis in 4 per cent, and uterine fibroma in 4 per cent. 

As a rule one should not attempt to do anything more than a removal 
of the affected tube. Our usual procedure A\ms the same as formerly 
reported. The abdomen Avas quickly opened. The presence of free 
blood at once confirmed the diagnosis. The offending tube Avas located 
as quickly as possible. If so much blood Avas present that the pelAOC 
stnietures were obscured, the pregnant tube Avas rapidly located by the 
palpating fingers. It AAms brought into vieAv and a clamp placed on the 
uterine end and another just outside the fimbriated end. If the condi- 
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Gynecoloex — Cont’d 

sarcoma of cervical stump (Reck- 
mann), 351 (Abst. ) 
of uterus (Novak and Anderson), 
710 

sterility and amenoi’rhea, treatment of, 
by radiation (Kaplan), 420 
study of, an aid in (Krigbaum), _104G 
surgical treatment of complete perineal 
tears in female (Miller and 
Brown), 19G 

toxemias, hypertension, and nephritis 
of pregnancy (Douglas), 565 
trichomonas vaginalis infections, in- 
cidence of (Potter), 109 
tumoi's, granulosa cell, malignancy of 
(Compton), S5 

malignant, effect of pregnancy on 
(Smith), GIG 

ovarian and parovarian, pregnancy 
complicated by (Wilson), 977 
theca, gi’anulosa and lutein cell, of 
human ovary and similar tu- 
mors of mouse’s ovary (Traut 
and Butterworth), 987 
ureterohydronephrosis resulting from 
pelvic inflammatory disease 
(Klempner), 125 


H 


Heart disease in pregnancy (Lamb), 450 
management of (Jensen), 901 
(Abst.) 

fetal, auscultation of, continuous, by 
means of amplifying stetho- 
scope (Matthews), S98 

Heating techniaue, combined, gonorrljca 
in female treated by (Bierman 
and Horowitz), G8 

Hematoma mole — missed abortion 
(Sage), 163 

Hemorrhage, functional uterine, treat- 
ment of (Keene and Payne), 
088 

postclimacteric, and their relation to 
malignant neoplasms (Witten- 
bourg and Zlatmann), 352 
( Abst. ) 

Hermaphroditism, true, in man with an 
endocrinologic studj^ (Huggins, 
Cohen, and Harden), 136 

Hernia, voluminous, of culdesac of Doug- 
las treated by total colpectomj' 
(Phaneuf), 152 

Hormonal content of ovarian cyst fluids, 
study of (Adair and Watts), 


799 

studies of blood and urine, abdominal 
pregnancy near term, operation 
and, with placenta left in situ 
( MacG regor ) , 1030 

therapy for menstrual disturbances 
Westman), 358 (Abst.) 
treatment by, etiology of functional 
puberty bleeding and (Wither- 
spoon and Collins), 3G3 (Abst.) 

treatment of dysmenorrhea, prlmarj', 
endocrinal origin of (Wither- 
spoon), 361 (Abst.) 

Hormones, estrogenic and luteal, treat- 
ment of amenorrhea by (Vogt), 
3G0 (Abst.) 

ovarian and pituitary (Fairlie), 359 
(Abst.) 

effect of, on human (nonpuerperal) 
uterus (Krohn, Lackner and 
Soskin), 379 

sex, treatment with female (Neu- 
mann), 358 (Abst.) 

Hydatid mole in 55-year-old woman 
(Feenders), 939 (Abst.) 

Hydramnios during pregnancy, percutan- 
eous puncture for (Mayer), 
498 (Abst.) 

Hygiene, woman’s, facts and frauds in 
(Palmer and Greenberg). 340 
(B. Rev.) 


Hyperplasia, endometrial, clinical signif- 
icance of (Payne), 7G2 

Hypertension, menopausal (Schaefer), 
362 (Abst.) 

nephritis, and toxemias of pregnancy 
(Douglas), 5G5 

Hypertrophy, puberty, massive, of breasts 
(Gaines), 130 (Abst.) 

H.vpophysls, implantation of, treatment 
of amenorrhea by (Vogt), 300 
(Abst.) 

Hysterectomy, subtot.al, cancer of cervi.x 
after ( Sdjournet ) , 354 (Abst.) 
supravaginal, risk of carcinoma of cer- 
vix following (Fahndrich), 354 
(Abst.) 

Hysteromyomectomies, supracervical, 
mortality and complications of 
3,129 (.Schmitz), 480 

Hysterosalpingography (Lundquist and 
Runstrom), 391 (Abst.) 

Hysterotomy for placenta previa in 
Obstetrical Clinic of Lyon 
(Voron et .al.), 902 (Abst.) 


I 

Incontinence of urine in female (Ken- 
nedy), 57G 

Infant mortnlit.v, factors responsible for 
failure further to reduce, 1049 
(Edit.) 

Infantile mortality, erythroblastosis fe- 
talis as cause of (Javert), 1042 

Infection-s, trichomonas vaginalis, in- 
cidence of (Potter), 109 
urinary ti-act, end-results of, associated 
with pregnancy (Crabtree, Pra- 
ther and Prien), 405 

Inflation, tubal, placenta previa follow- 
ing (Urdan), 142 

Injurj*, obstetric, unusual, causing de- 
tachment of bladder and ure- 
thra from symphysis pubis and 
complete epispadias (Hunner), 
840 

Insufflation, tubal, treatment of ob- 
structed fallopian tubes in 
sterility by diathermy and 
(Mintz), 93 

Internist, sterilization from standpoint 
of (Wyckhoff), 620 

International Congress of Obstetrics and 
Gynecologj', item of, 548 

Interstitial glands in human beings 
(Freiman), GS5 (Abst.) 

Intestinal obstruction complicated by 
pregnancy at term (Reis), 1038 

Intraspinal injections of alcohol for pain 
associated with malignant con- 
ditions of female genitalia 
(Greenhill and Schmitz), 358 
(Abst.) 

Intravenous use of gum acacia glucose 
Infusions, severe and fatal re- 
actions following (Studdiford) 
015 (Abst.) 

Irradiation for metrorrhagia, cancer of 
body of uterus after (Four- 
nier), 355 (Abst.) 

.sterilization by (Kaplan), 507 

Items, Advisorv Boai’d for Medical 
Specialties, 364 

American Board of Obstetrics and 
Gynecologj', 181, 3G4, 547, 730, 
909, 1078 

Gynecological Society, 181 
British College of Obstetricians and 
Gynecologists, 1078 

Central Association of Obstetricians 
and Gynecologists, 548, 1078 
Chicago Gynecological Society. 547 
International Congress of Obstetrics 
and Gynecolbgy, 548 ' 
Mississippi Valley Medical Society, 909 
Pittsburgh Obstetrical and Gynecolog- 
ical .Society, 1077 
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IC 

Kielland forceps, modification of, to 
simplify their use and improve 
function and safety (Lulkart), 
686 

Konservative Therapie der Prauenkrank- 
heiten (Kahr), 339 (B. Rev.) 


L. 

Labor, pain during, relief of, oral ad- 
ministration of paraldehyde for 
(DeCosta and Reis), 448 
problem of shortened, analgesia and 
anesthesia and their bearing 
upon (Bill), 868 

rupture of cervical cesarean section 
scar during labor (Fournier 
and Estienny), 908 (Abst. ) 
spontaneous, after low cesarean section 
(Anddrodlas and P6ry), 908 
(Abst. ) 

Latzko cesarean section (Fleischer and 
Kushner), 905 (Abst.) 

Le Fort operation, modification of, for 
increasing its scope (Goodall 
and Power), 968 

Leg support for lithotomy position, satis- 
factory (Pastore), 168 

Legal consideration for physician, re- 
lating to sterilization (Mc- 
AVllllams), 516 

Les ProbRmes D’Oncologie, 347 (B. 

Rev.) 

Lindau’s disease complicated by preg- 
nancy (Armstrong), 494 

Lipoma, episacroiliac (Ries), 490 

Lithotomy position, leg support for, 
satisfactory (Pastore), 168 

Lutein cell tumors, theca and granulosa, 
of human ovary and similar 
tumors of mouse’s ovary 
(Traut and Butterworth), 987 

Lymphangioma of ovarj' (Siddall and 
Clinton), 306 

Lymphogranuloma inguinale of female 
urethra (Gray), 247 (Abst.) 

Lymphopathia venera, Frei test in, 
specificity of (Bacon), 158 
(Abst.) 


M 

Malformations, congenital, etiology of. 
In light of biologic statistics 
(Murphy), 890 

Married, engaged and single (Chideckel), 
343 (B. Rev.) 

woman (Groves and Ross), 341 (B. 

Rev.) 

Maternal morbidity (Grier), 298 

Maternity services (Browne), 07 (Abst.) 

Medical classics (Kelly) 343 (B. Rev.; 
dictionary (Stedman), 348 (B. Rev.) 
history of contraception (Hines), 342 
(B. Rev.) 

Medicine and mankind, 344 (B. Rev.) 

Menopausal hypertension (Schaefer), 362 
(Abst.) 

Menstrual disturbances, hormonal therapy 
for (Westman), 358 (Abst.) 
fistula (Wlmpflieimer), 146 

Menstruation and its disorders (Ehrcn- 
fest), 530, 699, 1051 (Collect. 
Rev.) 

relationship of late, to carcinoma of 
corpus uteri (Crossen and 
Hobbs), 352 (Abst.) 

jretabollsm rate, basal, effect of estrln 
upon, and nervous symptoms of 
ovariectomlzed women (Collett 
et al.), 639 

Metrorrhagia, irradiation for, cancer of 
body of uterus after f Fournier), 
355 (Abst.) 

Midwifery seiwlces (Moyes), 141 (Abst.) 


Migraine and ovarian deficiency (Glass), 
361 (Abst.) 

Mississippi Valley Medical Society, item 
of, 909 

Mole, hematoma — missed abortion (Sage), 
163 

Morbidity, maternal (Grier), 298 

Mortality and complications of 3,129 
supi-acervical hysteromyomec- 
tomies (Schmitz), 480 
infant, factors responsible for failure 
further to reduce, 1040 (Edit.) 
infantile, erythroblastosis fetalis as 
cause of (Javert), 1042 

Mumps and female genitalia (Bosch), 
575 (Abst.) 

Mycoses, vulvovaginal, biologic and clini- 
cal import (Hesseltine), 855 
experimental and clinical tlierapy of 
(Hesseltine), 439 


N 

Nel Trentesimo di Fondazione, Della R. 

Clinica Ostetrico-Ginecologica 
“Luigi Mangiagalli” di Milano, 
177 (B. Rev.) 

Neoplasms, malignant, postclimaeteric 
hemorrhages and their relation 
to (Wittenbourg and Zlatmann), 
352 (Abst.) 

Nephritis, hypertension, and toxemias of 
pregnancy (Douglas), 565 

Nervous disease, preface to (Cobb), 347 
(B. Rev.) 

symptoms, effect of estrin upon basal 
metabolism rate and, of ovari- 
ectomized women (Collett ct 
al.), 639 

Nevus tclangiectaticus and pregnancy 
(Wirth), 11 (Abst.) 

Newborn, surgery in (Harrar), 664. 

New York Academy of Medicine, section 
on obstetrics and gynecology, 
transactions of, 529 
Obstetrical Society, transactions of, 
527, 698 

Nitrogen . balance of young primipara 
(Seegers), 1019 

Nurses, gjmecology for (Crossen and 
Crossen), 339 (B. Rev.) 

Nursing, pediatric (Zahorsky), 179 (B. 
Rev. ) 

O 

Obstetric analgesia, atelectasis as a com- 
plication of (Cheatham), 166 
with acid alurate in rectal ether oil 
(Ingraham and Rosen), 672 
difilculties, management of (Titus), 173 
(B. Rev.) 

injury, unusual, causing detachment of 
bladder and urethra from sym- 
physis pubis and complete 
epispadias (Hunner), 840 
practice, cesarean section in, present 
position of (Banister), 903 
(Abst.) 

Obstetrical Society of Phihadelphla, trans- 
actions of, 528, 1048 

Obstetrician and gj’necologist, steriliza- 
tion from point of view of 
(Watson), 512 

Ob.stetrics, 172 (B. Rev.) 
and gynecology (Jameson), 33 C (B. 
Rev. ) 

department of practical problems in, 
322, 688 

cesarean section. 901 (Abst.) ; (Hoff- 
strefm), 901 (Abst.) 
anesthesia for (Brinde.au), 903, 
(Gingllnger), 903 (Absts. ) 

,as method of tlierapy to maintain 
circulation of cord (Do Gucli- 
tenocre ct al.), 90.5 (Abst.) 
at Boston Lying-In Hospital 
(Smith), 901 (Abst.) 
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Obstetrics, cesarenn section — Cont'd 

at William H. Coleman Hospital 
(Gustafson), 90G (Abst.) 
cervical, rupture of scar during 
labor after (Fournier and 

Estienny), 90S (Abst.) 
deaths from (Hucssy), 907 (Abst.) 
in Infected cases (Basden), 90G 
(Abst.) 

in long axis (Bud), OOn (Abst.) 

Iri obstetric practice, present posi- 
tion of (Banister), 90S (Abst.) . 
in Bichmond, Virginia (Hudnall), 
902 (Abst.) 

indications for (Crichton), 90-! 

(Abst.) 

unusual (Andrews and Nichills), 
905 (Abst.) 

Latzko (Fleischer and Kushner), 
905 (Abst.) 

low at Charitd Obstetrical Clinic 

(Bue et al.), 902 (Abst.) 

distant consefiuences of (Trillat), 
90S (Abst.) 

parotitis after (Voron ct al.), 
907 (Abst.) 

treatment of placenta previa by 
(Trillat), 903 (Abst.) 
lower segment (Riddell), 905 
(Abst.) 

patliologic results of (Lindsay), 907 
(Ab.st.) 

performed under spinal anestlicsia, 
avoidance of complications in 
(Thiessen), 90G (Abst.) 
six on same patient (Pemberton), 
90G (Abst.) 

deliveiy following stillbirth from 
dystocia In previous pregnancies 
(Hunt and Mussey), 310 
eclampsia and its sequelae (Teel and 
Reid), 12 

prevention of (De Snoo), 911 
gestation, ectopic following Pomeroy 
sterilization (Lutzl, 497 
labor, pain during, relief ’of, oral ad- 
ministration of paraldehyde for 
(DeCosta and Reis), 448 
shortened, analgesia and anesthesia 
and their bearing upon problem 
of (Bill), 868 

placenta previa following tubal infla- 
tion (Urda.n), 142 
hysterotomy for, in Obstetrical 
Clinic of Lyon (Voron et al.), 
902 (Abst.) 

treatment of, by low cesarean sec- 
tion (Trillat), 903 (Abst.) 
practical, manual of (Brown), 175 (B. 
Rev.) 

pregnancy, abdominal, near term, opera- 
tion and hormonal studies of 
blood and urine with placenta 
left in situ (MacGregor), 1030 
and tuberculosis (Royston, Jensen, 
and Hauptman), 284 
carcinoma of cersdx during (Dan- 
forth), 365 

complicated by ovarian and parovar- 
ian tumors (Wilson), 977 
complicating intestinal obstruction 
(Reis), 1038 

ectopic, study of 100 consecutive cases 
of (Grier), 103 

effect of, on malignant tumors 
(Smith), 616 

extrauterine, diagnosis of (Miller), 
109 

heart disease in (Lamb). 456 
hypertension, nephritis, and toxemias 
of (Douglas), 565 

late, toxemias of, vascular factor in 
(Eastman), 549 

mechanism of pi’oiongation of, in 
rabbit (Koff and Davis), 26 
ovarian (Kanter), 1035 


Obstetrics, pregnancy — Cont’d 

prognosis during, cardiac functional 
capacity as an aid to (Pardee), 
557 

pyeloureteritis in (Traut), 392 
splenomegaly in (Serbin), 486 
surgical complications of (Cosgrove), 
4G9 

triplet, with papyraceous fetus (Sieg- 
Icr), 1023 

twin, analysis of 521 cases of (Gutt- 
macher), 76 

textbook of (Schumann), 172 (B. 

Rev.) 

Williams (Standee), 173 (B. Rev.) 

Obstruction, intestinal, complicated by 
pregnancy at term (Reis), 1038 

Oil, rectal etlier, obstetric analgesia with 
acid alurate in (Ingraham and 
Rosen), 672 

Operation, Bissell, for cystocele (Grad), 
589 

cystocele, retrogi'ade (Bubls), 225 
for uterine prolapse, an effleient com- 
posite, and associated pathology 
(Richardson), 814 

Le Port, modification of, for increasing 
its scope (Goodall and Power), 
968 

parametrlal fixation, for uterine pro- 
lapse (Salmon), 58 

Operative methods of sterilization in 
female (Bishop), 505 

Oral thrush and vulvovaginitis, cultural 
and morphologic studies of 
cryptococci and monilias iso- 
lated from (Hopkins and Hes- 
seltine), 209 (Abst.) 

Organotherapy, 358 (Absts.) 

Ova, prosomite human, six normal and 
complete (Brewer and Fitz- 
gerald), 210 

Ovarian and parovarian tumors, preg- 
nancy complicated by (Wilson), 
977 

and pituitarj’- hormones (Pairlie), 359 
(Abst.) 

cj'St fluids, hormonal content of, study 
of (Adair and Watts), 799 
deficiency, migraine and (Glass), 361 
(Abst.) 

function, blood cholesterin and (Bar- 
sony), 976 (Abst.) 

grafts (Massabudn et al.), 141 (Abst.) 
hormones, effect of, on human (non- 
puerperal) uterus (Krohn, 
Lackner and Soskin), 379 
injections of, prolonged, combined 
with chronic trauma (Over- 
holser and Allen), 351 (Abst.) 
plexus, sensory pathways of (Labate 
and Reynolds), 1 
pregnancy- (Kanter), 1035 
transplantation on rabbits used for 
Aschheim-Zondek test for preg- 
nancy (Campbell), 363 (Abst.) 

Ovariectomized women, effect of estrin 
upon basal metabolism rate and 
nervous symptoms of (Collett 
et al.), 639 

Ovary, actinomycosis of (Palls), 1033 
and tube, unilateral failure of develop- 
ment of, in light of biologic 
and anatomic knowledge (Lart- 
schneider), 46 (Abst.) 
granulosa cell carcinoma of, in child 
of three y^ears and nine months 
(Anderson and Sheldon), 119 
human, theca, granulosa, lutein cell 
tumors of, and similar tumors 
of mouse's ovary (Traut and 
Butterworth ) . 987 

lymphangioma of (Siddall and Clinton), 
306 

Ovum, death of, pregnancy test in re- 
lation to (Bishop), 363 (Abst.) 
single and double, twinning, differences 
in (Guttmacher), 76 
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Pain during: labor, relief of, oral ad- 
ministration of paraldehyde for, 

, (DeCosta and Reis), 448 
Papyraceous fetus, triplet pregnancy Avlth 
(Siegler), 1023 

Paraldehyde for relief of jjaln during 
labor, oral administration of, 
(DeCosta and Reis), 448 
Parametrial fixation operation for uterine 
prolapse (Salmon), 58 
Parotitis after low cesarean section j 
(Voron, et al.), 907 (Abst.) j 
Parovarian and ovarian tumors, preg- j 
nancy complicated by (Wilson), i 
977 1 

Parturition, an evolutionary factor in 
(Gillies), 102 (Abst.) 

Pastor, physician and patient (Jacoby). 

344 (B. Rev.) I 

Patient and the Aveather (Peterson), 347 j 
(B. Rev.) i 

physician, and pastor (Jacoby), 344 j 
(B. Rev.) j 

Pediatric nursing (Zahorsky), 179 (B. 

Rev. ) 1 

Pehdc infiammatory disease, ureterohy- ( 
droneplirosis resulting from t 
(Klempner), 125 | 

PelA'imetry, I’oentgen, uses and llmita- j 
tions of (Thoms), 150 j 

Perineal tears, complete, in female, sur- 
gical treatment of (Miller and 
BroAvn), 19 G 

Perineum, restoration of, immediate, su- 
ture of sphincter Avith horse- 
hair in (Mahon), 633 (Abst.) 
Photographic records of cervix uteri 
(Bruner, Rosebrook, and Cu.sh- 
man), 1027 

Physician, 343 (B, Rev.) 
legal considerations, for, relating to 
sterilization (McWilliams), 516 
pastor and patient (Jacoby), 344 (B. 
Rev.) 

true (Johnson), 343 (B. Rev.) 
Physiology and pharmacology of pituitary 
body (Van Dyke), 179 (B. 

Rev.) 

Pineal extract, organotherapeutic re- 
searches on (Hofstiltter), 361 
(Abst. ) 

Pittsburgh Obstetrical and Gynecological 
.Society, item of, 1077 
Pituitary body, physiology and pharma- 
cology of (Van Dyke), 179 (B. 
Rcaa ) 

hormones, ovarian and (Fairlie), 359 
(Abst.) 

Placenta, premature separation of nor- 
mally Implanted, conserA’atlve 
treatment of (Irving). 881 
previa following tubal Infl,atlon (Ur- 
dan), 142 

hysterotomy for, in Obstetrical Clinic 
of Lyon (Voron et al.), 902 
(Abst.) 

treatment of. by low cesarean .sec- 
tion (Trlllat), 903 (Abst.) 
Placental insertion in mechanism of rup- 
ture of uterus (Orrul), 908 
(Abst.) 

Plexus, oA’arian, sensory patliAA’ays of 
(Labate .and Reynolds), 1 
Polyps, bleeding, of septum (Eanssillon 
and JIounier-Kuli), 25 (Ab.st.) 
PomcroA' sterilization, ectopic gestation 
folloAVing (Lutz), 497 
Precocious motherhood (Olsen), 316 
(Abst) 

Pregnancy, abdominal, near term, oper.a- 
tlon and hormonal studios of 
blood and urine AAdtb placenta 
left in situ (MacGregor), 1030 
and ncA’Us tclanglectaticus (Wirth), 11 
(Abst) 


Pregnancy — Cont’d 

and tuberculosis (Royston, Jensen, and 
Hauptman), 284 

bleeding in late (Waters), 455 (Abst.) 
carcinoma of cervix during (Danforth), 
366 

chemical determination of, by Vlsscher- 
BoAvman technique (Drabkin 
and Goldschmidt), 634 
coli bacillus infections of, rOle of 
avitaminosis in (Courtois, et 
at), 129 (Abst) 

complicated by fibroid of uterus, triple 
diagnostic error in case of 
(Lucchetti ) , 1039 (Abst.) 
ovarian and paroA'arian tumors (Wil- 
son), 977 

complicating angiomatosis retinae 
(Armstrong), 494 

intestinal obstruction (Reis), 1038 
diabetes mellitus and (Kraus), 129 
(Abst.) 

ectopic, study of 100 consecutive cases 
of (Grier), 103 

effect of, on malignant tumors (Smith), 
616 

epistaxis during (Banssillon and 
Mounier-Kuh), 25 (Abst.) 
extrauterine, diagnosis of (Miller), 109 
heart disease in (Lamb), 456 
management of (Jensen), 904 (Abst.) 
influence of, upon development of tar 
carcinoma in Avhite mice, ex- 
perimental research upon 
(Cini), 316 (Abst.) 
late, toxemias of, vascular factor in 
(Eastman), 549 

mechanism of prolongation of, in rab- 
bit (Koff and Davis), 26 
ovarian (Kanter), 1035 
prognosis during, cardiac functional 
capacity as an aid to (Pardee), 
557 

puncture for hydramnios during, percu- 
taneous (Mayer), 498 (Abst.) 
pyeloureteritis in (Traut), 392 
rupture of symphysis during (Hirsch), 

404 (Abst.) 

splenomegaly in (Serbin), 486 
surgical complications of, (Cosgrove), 
469 

test in relation to death of ovum (Bish- 
op). 363 (Abst.) 

Visscher-EoAA’man, experiences with 
(Schenck and Ti'an), 526 (Cor- 
respondence) 

toxemias of (Mcllroy), 175 (B. Rev.) 
hypei’tension and nephritis (Douglas), 
565 

triple, roentgen diagnosis of (Ballard), 
526 (Correspondence) 
triplet Avith papyraceous fetus (Sieg- 
ler), 1023 

tAA'in, analysis of 521 cases of (Gutt- 
macher), 76 

urinary tract infections associated AVltb 
(Crabtree, Prather, and Prien), 

405 

Pregnant mother, administration of 
dicalclum-phosphate and vlos- 
terol to, bone changes in fetus 
folloAving (Finola, Trump and 
Grimson), 955 

Premature separation of normally im- 
planted placenta, conservatiA'c 
treatment of (Irving), 881 

Prenatal care, story of (Taussig), -731 

Presomite human oA'a, six normal and 
complete (BrCAA'er .and Fitz- 
gerald), 210 

Prlmipara, nitrogen b.alance of ,a young 
(.Seegers), 1019 

Prolapse of uterus (Baer, Rets, and 
Lacmle), 827 

uterine, oper.ation for, an efilclont com- 
posite. and associated pa- 
thologj^ (Richardson), 814 
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Prolapse, uterine — Cont’d 

paranietrial fixation operation for 
(Salmon), 58 

Prostitution (Kemp), 339 (B. Rev.) 

Psychology of sex (Ellis), 340 (B. Rev.) 

Psychotherapy, status of, in gj'necologic 
practice (Mayer), 47 

Puberty bleeding, functional, etiology of. 

and treatment of hormonal 
therapy (Witherspoon and Col- 
lins), 363 (Abst.) 

hypertrophy, massive, of breasts 
(Gaines), 130 

Puerperal tetanus, posthysterectomy and 
(Pulvertaft), 679 (Abst.) 

Puerperlum, purpura hemorrhagica com- 
plicating (Posner), 155 

Pyelitis of defloration (Lepontre), 266 
(Abst.) 

Pvcloureteritis in pregnancy (Traut), 
392 

R 

Radiation in treatment of amenorrhea 
and sterility (Kaplan), 420 

Radiothdrapie Gyndcologique (Mathey- 
Cornat). 338 (B. Rev.) 

Radiotherapy of cancer of cervix uteri 
.(Mackenzie), 356 (Abst.) 

Radium treatment of carcinoma cervices, 
corporeal recurrence after (Mal- 
pas), 356 (Abst.) 

Rectal ether oil, obstetric analgesia with 
acid alurate in (Ingraham and 
Rosen), 672 

Repair, cervical, primary (Wood), 606 

Restoration of perineum, immediate, su- 
ture of sphincter with horse- 
hair in (Mahon), 633 (Abst.) 

R6sultats des GrefCes Ovariennes (Moc- 
quet and Cotte), 337 (B. Rev.) 

Review of new books, 172, 336 

Roentgen diagnosis of triple pregnancy 
(Ballard), 526 (Correspond- 
ence; 

pelvimetry, uses and limitations or 
(Thoms), 150 

Rupture of scar during labor following 
cervical cesarean section 
(Fournier and Estienny), 908 
(Abst.) 

of uterus, placental insertion in mech- 
anism of (Orrul), 908 (Abst.) 


S 

Salpingitis, gonorrheal, unilateral. In 
bicornuate uterus (James), 
1045 

Sarcoma of cervical stump (Reckmann), 
354 (Abst.) 

of uterus (Novak and Anderson), 740 
Schiller test (Hendriksen), 349 (Abst.) 
Sensory pathways of ovarian plexus 
(Labate and Reynolds), 1 
Separation, premature, of normally im- 
planted placenta, conservative 
treatment of (Irving), 881 
Serum, blood, dried, of women, studies 
on (Heilman and Musa), 656 
Sex, diagnosis of, of human fetus in utero 
(Blakely), 322 

hormones, female, treatment with 
(Neumann), 358 (Abst.) 
problems, 340 (B. Rev.) 
psychology of (Ellis), 340 (B. Rev.) 
Silver picrate suppositories, treatment of 
cervicovaginitis in children with 
(Kobak and Frankenthal), 292 
Simpson forceps, modification of, to 
simplify their use and improve 
function and safety (Luikart), 
686 


Single, engaged and married (Chideckel), 
343 (B. Rev.) 

Society transactions, Brooklyn Gyne- 
cological Society, 528, 698, 1048 
Chicago Gynecological Society, 528, 
1048 

New York Academy of Medicine, sec- 
tion on obstetrics and gj'ne- 
cology, 529 

Obstetrical Society, 527, 698 
Obstetrical Society of Philadelphia, 
528, 1048 

Washington Gynecological Society, 
529 

Sphincter, suture of, with horsehair in 
immediate restoration of peri- 
neum (Mahon), 633 (Abst.) 
Spinal anesthesia, cesarean section per- 
formed under, avoidance of 
complications in (Thiessen), 
906 (Abst.) 

Splenomegaly in pregnancy (Serbln), 486 
Squamous cell carcinoma, diffuse, of 
uterus (Spielman), 159 
Sterility and amenorrhea, treatment of, 
by radiation (Kaplan), 420 
fallopian tubes in, treatment of, ob- 
structed, by diathermy and 
tubal insufllation (Mintz), 93 
study of, an aid in (Krigbaum), 1046 
Sterilization and eugenics (Kennedy), 519 
by irradiation (Kaplan), 507 
from point of view of obstetrician and 
gjmecologist (Watson), 512 
from standpoint of internist (Wyck- 
hoff), 520 

in female, operative methods of (Bish- 
op), 505 

laws, eugenic, in Europe (Kopp), 499 
legal considerations for physician (Mc- 
AVilliams), 516 

Pomeroy, ectopic gestation following 
(Lutz), 497 

symposiupi on, 499-525 
Stethoscope, amplifying, continuous aus- 
cultation of fetal heart by 
means of (Matthews), 898 
Stillbirth, deliver following, from dy- 
stocia in previous pregnancies 
(Hunt and Mussey), 310 
problem (Williams), 940 
Suppositories, silver picrate, treatment 
of cervicovaginitis in children 
with (Kobak and Frankenthal), 
292 

Supracervical hysteromyomectomies, mor- 
tality and complications of 3,129 
(Schmitz), 480 

Suprarenal gland tissue, aberrant, in 
broad ligament (Gough), 1040 
Supravaginal hysterectomy, risk of car- 
cinoma of cervix following 
(Pahndrich), 354 (Abst.) 
Surgery in newborn (Harrar), 661 
postgradpate, 345 (E. Rev.) 

Surgical complications of pregnancy (Cos- 
grove), 469 

treatment of complete perineal tears in 
female (Miller and Brown), 196 
Suture of sphincter with horsehair in im- 
mediate restoration of perineum 
(Mahon), 633 (Abst.) 

Symphysis pubis, detachment of bladder 
and urethra from, unusual ob- 
stetric injury causing, and com- 
plete epispadias (Hunner), 840 
rupture of, spontaneous, during preg- 
nancy (Hlrsch), 404 (Abst.) 
Syphilis and its treatment (Hinton), 344 
(B. Rev.) 

Syringe adapted for treatment of en- 
docervicltis, a new type of 
(Fallon and Douglass), 170 
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Tear, perineal, complete, in Icmale, sur- 
gical treatment of (Miller and 
Brown), 196 

Test, Friedman, studies of difllculties 
encountered in (Di Gioia), 1037 
(Abst.) 

pregnancy, in relation to death of 
ovum (Bishop), 363 (Abst.) 

Testicular tubular adenoma (Pick) (Mil- 
ler), 680 

Tetanus associated with criminal abor- 
tion (Komaromy), 687 
puerperal, posthysterectomy and (Pul- 
vertaft), 679 (Abst.) 

Theca cell, granulosa, lutein cell tumors 
of human ovary and similar 
tumors of mouse’s ovary (Traut 
and Buttei*worth), 987 

Therapeutica das Syndromes Gravido- 
Puerperaes (de Camargo), 176 
(B. Rev.) 

Tis.sue, aberrant suprarenal gland, in 
broad ligament (Gough), 1040 

Toxemias of late pregnanc 3 ', vascular 
factor in (Eastman), .549 
of pregnancj’- (McIlrojO. 175 (B. Rev.) 
hj'pertension and nephritis (Douglas), 
565 

Trichomonas vaginalis infections, inci- 
dence of (Potter), 169 

Triplet pregnancy with papj^raceous fetus 
(Siegler), 1023 

Tubal inflation, placenta previa follow- 
ing (Urdan), 142 

insufflation, treatment of obstructed 
fallopian tubes in sterility by 
diathermy and (Mints), 93 

Tuberculosis and pregnancj' (Roj'ston, 
Jensen, and Hauptman), 284 

Tubular adenoma (Pick), testicular (Mil- 
ler), 680 

Tucker-McLane forceps, modification of, 
to simplifj' their use and im- 
prove function and safetj' 
(Luikart), 686 

Tumors, granulosa cell, malignancy of 
(Compton), 85 

theca and lutein cell, of human ovarj' 
and similar tumors of mouse’s 
ovarj' (Traut and Butterworth 1 , 
987 

lutein cell, theca and granulosa, of hu- 
man ovary and similar tumors 
of mouse’s ovarj' (Traut and 
Butterworth), 987 

malignant, effect of pregnancj' on 
(Smith), 616 

ovarian and parovarian, pregnancj' 
complicated bj' (Wilson), 977 
theca, granulosa and lutein ceil, of 
human ovary and similar 
tumors of mouse’s ovarj' (Traut 
and Butterworth), 987 

Twin pregnancj' analj'sis of 521 cases 
of (Guttmacher), 76 
j'ounger (Pruhinsholz), 638 (Ab.st.) 


U 

Ureterohj'dronephrosis resulting from pel- 
vic Inflammatorj' disease 
(Klempner), 125 

Urethra, female, congenital obstructions 
of (Stevens), 84 (Abst.) 

Ivrnphogranuloma inguinale of 
(Gray), 247 (Abst.) 

Urethral sphincter mechanism (Kennedj-), 
57 6 

Urlnarj' tract infcctlon.s, cnd-rcsulls of. 

associated with pi-egnancy 
(Crabtree, Prather and Prien). 
405 


Urine and blood, hormonal studies of, 
abdominal pregnancj' near term, 
operation and, with placenta 
left in situ (MacGregor), 1030 
incontinence of (Kennedj'), 576 

Urologj' in women (Lewis), 337 (B. 

Rev.) 

Uterine adnexa, endometriosis of (Bar- 
.sonj'). 419 (Abst.) 

bleeding in preclimacterium, treatment 
of ( Joachimovlts) 362 (Abst.) 
hemorrhage, functional, treatment of 
(Keene and Paj'ne), 688 
prolapse, operation for, an efflcient 
composite, and associated pa- 
thologj' (Richardson), 814 
parametrial fixation operation for 
(Salmon), 58 

Uteru.s, bicornuate, unilateral gonorrheal 
salpingitis in (James), 1045 
bodj' of, cancer of, after irradiation 
for metrorrhagia' (Fournier) 
355 (Abst.) 

carcinoma of, diffuse squamous cell 
(Spielman), 159 

modern treatment of (Dickinson), 
355 (Abst.) 

fibroid, pregnancj- complicated bj’, triple 
diagno.stic error in case of 
(Lucchetti), 1039 (Abst.) 
fundus of, carcinoma of, experience in 
treatment of (Scheffej- and 
Thudium), 1006 

human (nonpuerperal), effect of ovar- 
ian hormones on (Krohn, Lack- 
ner, and Soskin), 379 
nonpregnant human, studj- of contrac- 
tions of (Robertson), 1047 
(Abst) 

prolapse of (Baer, Reis, and Laemie), 
827 

sarcoma of (Novak and Anderson), 
740 

V 

■fagina of pregnant and nonpregnant 
women, j-east-like fungi found 
in (Ch’in and Dim), 266 (Abst) 

Vaginal discharge (Renton), 1047 (Abst.) 

A’'ascular factor in toxemias of late preg- 
nancj' (Eastman), 549 

ATosteroI and dicalcium-phosphate, bone 
changes in fetus following ad- 
ministration of, to pregnant 
mother (Finola, Trump, and 
Crimson), 955 

Visscher-Bowman pregnancj’ test, chemi- 
cal determination of (Drabkin 
and Goldschmidt), 634 
experience with (.Schenck and 
Tran), 526 (Correspondence) 

Vitamine der Milch (Neuweller), 177 
(B, Rev.) 

Von Hippel’s disease complicated bj' 
pregnancj’ (Armstrong), 4 94 

Vulva, carcinoma of, treatment of (Car- 
ranza), 357 (Abst.) 

Vulvovaginal mj-coscs, biologic and clini- 
cal import of (He.sseltine), 855 
experimental .and clinical therapj' of 
(Hesseltine), 439 

A’ulvovaginitis and oral thrush, cultural 
and morphologic studies of erj'- 
tococcl and monilias isolated 
from (Hopkins and He.'iseUine), 
209 (.Abst.) 


W 

Wa.shington Gj'necological Societj', trans- 
actions of, 529 

AVoman, married (Groves and Ross), 341 
(B. Rev.) 

single, and her emotional problem? 
(Hutton), 340 (B. Rev.) 
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The preoperative diagnosis was wrong in 14 per cent. Table III 
gives the incidence of correct or incorrect preoperative diagnosis and 

Table III 


PREOPERATIVE DIAGNOSIS 

INCORRECT DIAGNOSIS 


Correct 

78%] 

Abdominal hemorrhage 

2 

Suspected 

3%1 

Ovarian cyst 

4 

Correct after diagnostic 

4% 

•86% Pelvic inflammatory disease 

2 

curettage 


Pelvic tumor 

2 

Correct after draining culde- 

1% 

Eetrodisplacement and appendix 

1 

sac tiirougli rectum 

14%^ 

Acute appendicitis 

1 

Incorrect 

Myopathic bleeding 

1 



Ileus 

1 


the wrong diagnoses are indicated. It would be interesting if we had 
been able to tell the number of times a diagnosis of ectopic pregnancy 
was made erroneously. 

Of the three deaths, one was due to hemorrhage and shock, the woman 
being in the hospital but six hours, and five hours after operation. It 
occurred in 1922, the first year of this series. When she entered the 
hospital she was almost moribund. Had gum-acacia been available 
and more of our modern methods for combating shock attempted im- 
mediately she might have been saved. The second woman died on the 
third day after operation from lobar pneumonia. She had a profuse 
intraabdominal hemorrhage and was given 800 e.e. of blood by trans- 
fusion before leaving the operating table. Recovery from hemorrhage 
and shock was very satisfactory. The tliird death was tlie result of 
delay in diagnosis, and the refusal of permission for operation when 
made. The patient left the hospital for five days against advice, signing 
her OAvn release, only to return in a much more serious condition, and 
was operated upon two days after the second admission. 

In conclusion, we wish to stress the importance of a careful chron- 
ologic history of the symptoms and physical and laboratory findings. 
One should keep in mind the pathology as it appears in the three dif- 
ferent phases, namely, before rupture, at the time of rupture, and some 
time after rupture. Each has its own peculiar picture. 


636 Church Street 
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tion of the woman permitted and if the ovaiy was healtliy, tlie tube 
was excised, leaving the ovary in situ. Bleeding points on the anterior 
edge of the broad ligament were caught separately and ligated, after 
whicli tlie upper edge of the broad ligament was sewed over with a 
fine catgut suture. A wedge of tissue from the uterine horn was in- 
cluded with the jiroximal end of the tube to obviate the danger of a 
later ectopic pregnancy in the tubal stump. If the condition of the 
patient was bad the tube and ovary were removed, controlling hemor- 
rhage by a figure-of-eight suture ligature, taking in the entire upper 
portion of the broad ligament. 

The opposite tube was not disturbed unless it showed sufficient changes 
to justify it. Other tlian removing large firm clots wliich were easily 
accessible, the removal of blood added to the length of the operation and 
operative trauma. In none of our cases have we had reason to regret 
this course, and it is possible that reabsorption of the blood may have 
been of some value. We found it rarely necessary to use laparotomy 
pads. Intraabdominal manipulation was minimized to the greatest pos- 
sible degree. Infusion of gum-acacia in combating shock was a useful 
procedure prior to or during operation. Transfusion was used in women 
who were greatly exsanguinated, but not until hemorrhage had been 
controlled. 

Postoperative care was simple. For the first twenty-four hours 
morphine sulphate was used rather freely and fluids were given as 
often as indicated. 

Other procedures were done in this series as shown in Table II. We 
do not recommend them. Oophorectomy was done 37 times. Most of 
these were done as a matter of expediency as mentioned above or because 

Table II. Operative Procedures 
lu addition to removing the pregnant tube the following was done : 


Oopliorectomy 37 

Single 34: 

Both 3 

Curettage 14 

Appendectomy 11 

Other tube excised 8 

Hysterectomy 7 

Mj’-omectomy 1 

Baldy-Webster operation 1 

Defundation 1 

Culdesac drainage through rectum 1 


the tube could not be excised without destroying the blood suppty to 
the ovary. Appendectomy was done 11 times, but only in women who 
had verj”^ little loss of blood and were in very good condition. Hysterec- 
tomy was done 7 times in women who had multiple fibroids or were over 
forty or for other indicated reasons. 
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tion and curettage. How far afield one may go in the diagnosis of 
extrauterine pregnancy is seen in the follo-vving list of diagnoses which 
were either incorrect or did include the extrauterine pregnancy. 


Table II. Diagnosis 



NUMBER 

OF 

CASES 


NUMBER 

OF 

CASES 

Pelvic inflammatory disease, 
pelvic abscess, or salpingitis 

44 

Tuberculous peritonitis 

1 

Abortion 

14 

Endometrioma 

1 

Uterine fibroid 

13 

Placenta previa 

1 

Twisted ovarian cyst 

8 

Euptured varicosities of 

broad 

Ovarian cyst 

5 

ligament 

1 

Acute appendicitis 

4 

Primary anemia 

1 

Intestinal obstruction 

3 

Carcinoma of fundus 

1 

Parametritis 

2 

Cliorionepitlielioma 

1 

Euptured appendix 

1 

Carcinoma of ovary 

1 


The only purpose that can he served in a field already so well covered 
by the literature, is to remind us for what factor’s we may look to aid 
in a more prompt diagnosis. 

ETIOLOGY 

In the light of our present knowledge, this factor aids but little in 
the diagnosis of the individual case. Behney^ suggests that a develop- 
mental defect may be inherent in the individual, such as is found in 
lower animals having extrauterine pregnancy. The occurrence of extra- 
uterine pregnancy decreases with parity; however, SchefEej’’, Morgan 
and Stimson^ found the reverse true. 

Thirty-six per cent of all our patients had never been pregnant pre- 
vious to the present illness. The other 64 per cent had had one or more 
previous full-term pregnancies or abortions. It is questionable whether 
a period of relative sterility is more frequently found in this disease 
than in other conditions, such as pelvic tumors or gonorrhea. Previous 
neisserian disease was suspected or proved in 20 per cent of these pa- 
tients, and complicating pelvic pathology was found at operation in 
18 per cent. A previous operation, abdominal or pelvic, had been per- 
formed on 1.5 per cent of all patients. 

The youngest patient was sixteen, the oldest forty-three years of 
age, and 50 per cent of all patients were between twenty and thirty 
years of age. Tlie presence of etiologic factors not mentioned here is 
acknowledged. During the five-year period from January, 1929, to 
December, 1933, there vere 54 extrauterine pregnancies as compared 
with 7,452 abortions, miscarriages, and pregnancies at term, or one 
extrauterine pregnancy to 138 intrauterine pregnancies. Wynne^ re- 
ports one to 303. 





THE DIAGNOSIS OF BXTEAUTBEINE PEEGNANCY 

An Analysis of 104 Cases 

Leon ]\Iiller, M.D., Philadelphia, Pa. 

(From the Philadelphia General Hospital) 

T he literature on ectopic gestation impresses one by the frequency 
mtli wliicli this disease is incorreetlj’- diagnosed. Although spon- 
taneous recovery sometimes takes place as exemplified by lithopedions, 
there is little doubt that delaj’- in diagnosis results in increased mortality 
and morbidity from this condition. Five of the seven fatal cases in 
this series were incorrectly diagnosed, and in these five patients the 
cause of death was undoubtedly the delay in treatment that accompanied 
the delay in diagnosis, as sliown b 3 '’ Table I. The economic loss in the 
group where an error in diagnosis was made, amounted to an average 
increase of ten hospital daj^s, or twent 3 ''-eight instead of eighteen da 3 ^s 
per patient. Each of the 104 eases here studied was proved to be an 
extrauterine pregnancj’’ bj’’ laparotomy or autopsy. 

Frequentty, the disease developed in such a typical manner, that the 
diagnosis was made by histoiy alone, but in many instances it was 
reached only after most careful study, ]\Iany patients were admitted 
ill shock, or operated upon so soon after admission that complete studies 
were not carried out. Unfortunately, the operator had often failed to 
differentiate tubal rupture from tubal abortion, and tubal from extra- 
uterine pregnancj^; these differentiations, however important, are 
omitted. The grossU ruptured cases numbered 88, or 83.3 per cent 
of the total, and onlj'- one of the 16 unruptured cases was correctly 
diagnosed, a not unusual occurrence. In some patients, rupture had 
apparently occurred so long before admission that infection had al- 
ready taken place, thus giving a confusmg clinical picture. In other 
instances, comiilicating pathology, such as uterine fibroids, ovarian cysts, 
or pelvic inflammatory disease, helped obscure the underljdng pathology. 


Table I. Illustrating Eeduction op Mortality With Prompt Treatjient 


PREOPERATIVE 

DIAGNOSIS 

TIME INTERVAL FI 

TO OPER 

LESS THAN 

72 HR. 

lOM ADMISSION 

ATION 

MORE THAN 

72 HR. 

j 

DIED 

PER CENT OF 
TOTAL 

104 CASES 

Correct 

92% 

8 % 


■ 35 

Suspected 

55 % 

45% 

2 

35 

Incorrect 

19 % 

81% 

5 



Seven of these 104 patients had been previous^ examined at this or 
other institutions and discharged without operation, or after a dilata- 
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described it as very severe; many attacks followed physical exertion. Sudden 
weakness and syncope concurrent with the pains occurred in 33 per cent of all 
cases, but not with all recurrent pains. 

Vaginal Heeding was present in 80 per cent of all patients, and varied from 
a pink tinge to spotting or flooding. Its frequency alone as an initial sjTnptom 
cannot be too greatly emphasized. Three patients described a chocolate colored 
discharge. 

Urinary symytoms were present in 18 per cent of patients, and consisted of 
lower abdominal pain and burning before micturition. 

Gastrointestinal symptoms consisted mainly of pain in the rectum and abdominal 
pain on defecation; also marked constipation. Nausea and vomiting ivas, for the 
most part, induced by the abdominal pains and occurred in 42 per cent of cases. 
A few presented the morning nausea and vomiting of pregnancy. 

Physical findings of most interest are the abdominal and pelvic; these, however, 
by their diversity challenge satisfactory discussion. Por comparative purposes 
the various physical findings are best shown in Table VI. It is of interest to note 

Table VI. Comparatito Frequency op Abdominal and Pelvic Findings 




number op 

• CASES 

PERCENTAGE 

Abdominal tenderness 

(unilat- 

93 

90 

eral or bilateral) 
Pelvic mass 

80 

77 

Softened cervix 


43 

41 

Enlarged uterus 


23 

22 

Evident free fluid in 

abdomen 

21 

20 


that 80 per cent of the pelvic masses palpated were extremely tender, which fact 
probably aided in the frequent incorrect diagnosis of pelvic inflammatory disease. 

Temperature records of the entire 104 cases showed 31 patients, or 29.4 per cent, 
with an elevation of over 100° P. on admission, or before operation. Seldom did 
the temperature exceed 102°, and then for only a few hours. 

Blood pressure determinations roughly followed the severity of the hemorrhage 
and were not unusual in this respect. 

Blood counts: Table VII shows the relative frequency of preoperative leucocytosis 
in extrauterine pregnancy. After a comparison, in individual cases, of the leucocyte 

Table VII. The Leucocyte Count in Ectopic Pregnancy 


90 cases with preoperative leucocyte count 100% 

5-10,000 W.B.C. 44% 

10-15,000 34% 

15-20,000 8% 

Over 20,000 14% 


count, with the pathology found at operation, and also the preoperative temperature 
record, the conclusion was drawn that the leucocyte count is more misleading than 
it is helpful in the diagnosis of ectopic pregnancy. The reverse is true, however, for 
the erythrocyte counts. Table VIII shows that 75 per cent of all patients who re- 
ceived a preoperatvie erythrocyte count had a definite anemia of less than 3 , 500,000 
erythrocjtes. This is of definite diagnostic value where no great amount of 
external hemorrhage has occurred, and no prolonged suppurative process has been 
present. 

Sedimentation rate: The blood sedimentation rate was unfortunately done in only 
10 cases out of 104. It would be incorrect to base any conclusions on this small 
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SYMPTOMS 

Tiiitial Symploms . — Those first noted by the patient were invariably some com- 
bination of missed catamenia, abdominal ])ain, vaginal bleeding, and sudden weak- 
ness with syncope. Table III shows the relative frequencj^ of their occurrence. The 
initial symptom followed the last noted menstrual period by an interval of from 
one day to thirteen weeks, the average being 5.2 weeks. A further study of this 
phenomenon was productive of no conclusion- other than that the first, fourth, and 
eighth weeks showed the greatest frequency for onset. 


Table III. Relative Frequency of Initial Sy.wptoms 



number op cases 

PERCENTAGE 

Missed period (1 or more) 

82 

79.0 

Abdominal pain 

59 

57.0 

Vaginal bleeding 

52 

50.0 

Syncope 

11 

10.5 


It is understood that a past liistory of menstrual irregularity devaluates a missed 
period as a symptom; however, 79 per cent of all our patients had missed one or 
more periods, and of these, So per cent had had a past regular menstrual phase. 
The frequency of amenorrhea is more clearly sliown in Table IV. 


Table IV 


PERIODS MISSED 

NO. OF CASES 

PER CENT 

0 

22 



1 

38 

34.6 


2 

3 

34 

10 

32.9 

9.6 

- 79% 

4 

2 

1.9 J 



Sixteen of the 22 patients with no missed period had mistaken an irregular or 
unusual flow for their last nonnal period. 

It is interesting to note the time interval between the onset of symptoms and 
the patient’s admission to the hospital (Table V). 

Table V 



NO. OF CASES 

PER CENT 

Admitted witliin 48 hours of onset 

15 

14.4 

Admitted within 2 weeks of onset 

35 

33.6 

Admitted after 2 weeks of onset 

54 

51.9 


From this it is seen that only 15 patients were admitted witliin forty-eight hours 
after the onset of their sjonptoms, and as expected, 13 of these 15 patients experi- 
enced abdominal pain as the initial symptom; 7 of these 13 patients fainted, con- 
currently with the pain. 

Later symptoms than those designated as initial were numerous, and often clouded 
the clinical picture. 

Abdominal pains recurred in 82 per cent of all patients and were the most com- 
mon symptom, as well as the most variable in severity, location, and tiq)®- Ruin 
radiating to the shoulder tops has been noted by Rubin and others. In this series, 
11 patients noted severe pain radiating to the right or both shoulders; other areas 
of radiation were to the lumbar region, rectum, vagina, groin, knee, and epigastrium. 
Forty- five per cent of the patients described the pain as unilateral; 85 per cent 








THE STATUS OF BIOMETEY IN ENDOCRINE DIAGNOSIS 


Samuel Gordon Berko w, M.D., Perth Amboy, N. J. 

(From the Out-Patient Endocrinology Department of the Mount Sinai Hospital) 

W HEN Pierre Marie, in 1886, described anatomic changes produced 
by pituitary disease, he confirmed cbnieallj’- John Hunter’s con- 
tention that “structure is the ultimate expression of function.” In the 
same decade, Sir Francis Gallon established the use of statistical methods 
for the stud}’’ of biologic problems. Since then, the plienomenal rise of 
endocrinology has focused medical interest on the body form, and 
biometrics has earned an important place in biologic research. As 
physicians iDceame increasing!}^ familiar with certain abnormal forms 
and recognized their association with specific endocrine disturbances, or 
with glandular S5nidromes, it followed naturally that many efforts were 
made to replace this observational and descriptive knowledge by a more 
precise quantitative technic. 

Few researches liave seemed so promising initially as these efforts to 
provide a clinical yardstick for the measurement of man in health and 
disease. Yet it cannot be denied that the arduous, persistent, and re- 
peated labors of the biometricians have added surprisingly little to the 
scientific study of abnormal body forms or to their earlier detection. 
This paper proposes to discuss briefly certain features of the statistical 
attempts Avhich may have a bearing on their failure and Avhich may 
have the positive virtue of indicating another and more feasible ap- 
proach. 

3?;' O O O 

Quantitative methods for the study of mankind through physical 
measurements, though many and diverse, have but two major objectives. 
First, from measurements of individuals to arrive at mathematical 
gi'oupings, and hence at generalizations concerning man in the mass. 
Second, to develop a quantitative technic for the purpose of adding to 
our knoAvledge of men and women as individuals. 

The first objective does not lie AA'holly in the realm of medical science. 
Anthropology has a primary claim. Indeed, this use of the statistical 
method has proved a perfect tool for anthropology. Physical anthro- 
pology owes its existence to the technic of anthropometry. 

Medicine has tried to apply the same methods in much the same way 
and to a similar purpose. The medical objective has been 1o prei)are 
various “panels” of typical form and function. Against tliis back- 
ground of “biotypes” it hoped to isolate the individual, or patient; to 
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Table VIII. The Erythrocyte Count in Ectopic Pregnancy 


8S cases with preoperative erj'tliroej'te count 100% 

1. 5- 2.0 million R.B.G. 7% 'j 

2.0- 2.5 19% 1 

2.5- 3.0 26% f 75% 

3.0- 3.5 23% J 

Over 3.5 25% 


number. Out of 10 sedimentation rates performed, 6 were faster than 30 mm. in 
sixty minutes. Each of these 6 cases was found to be grossly ruptured at operation. 

Schelfey, !Morgan and Stimson^ conclude that "the chief value of a sedimentation 
rate is to differentiate an unruptured ectopic pregnancy from pelvic inflammator}- 
disease. In a ruptured ectopic pregnancj’’ the sedimentation rate is as rapid as in 
pelvic inflammatoiy disease." 

Biologic test for pregnancy: Not a single patient in this series received a 
biologic test for pregnancy. Goldberger, Salmon and Pranks in a recent paper, 
showed their results with the Friedman test in extrauterine pregnancy, in which 
32 per cent of all cases gave an incorrectly negative test. They conclude that the 
test is of value only when positive; a negative test has no value in extrauterine 
pregnancy. 

Colpotomy: A posterior colpotomy or needle puncture was performed on 19 
patients, or 18.2 per cent of the total. Blood clot or fluid was obtained in every case, 
and each proved to be a bleeding ectopic pregnancy. This substantiates the value 
of the procedure in all questionable cases, and its more frequent use would no 
doubt have materially lowered the percentage of missed diagnoses in this series. 

CONCLUSIONS 

1. The incidence of missed diagnoses in ectopic gestation can be 
materially lowered by an evaluation of all clinical and laboratory find- 
ings in each case, always keeping in mind the possibility of an ectopic 
pregnancy. 

2. The mortality rate of ectopic pregnancy can be lowered by a more 
accurate diagnosis and prompt treatment. 

3. Laparotomy is the treatment of choice. 

4. There is no unfailing history, symptom, or sign in ectopic gestation. 

5. The erythrocyte count is as important as the leucocyte count in 
this condition. 

6. Every gynecologic diagnosis where the erythrocyte count is less 
than 3,500,000 per c. mm. should include the possibility of extrauterine 
pregnancy. 

7. A posterior colpotomy or needle puncture is of great diagnostic 
value. 

Grateful appreciation for assistance in preparation of this paper is extended to 
various members of the gimecoloerlc staff of the Philadelphia General Hospital, and 
to JOr. Charles A. Behney. 
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height and weight measures is somewhat more significant, and still 
greater significance is achieved by introducing age into the equation 
(age — height — weight ratio). The introduction of relationship results 
from the endeavor to obtain significance. But past a certain point 
relationship measures become complex, and finalty lose sight of their 
objective entirely. 

Several such unwieldy methods have been offered to the medical pro- 
fession. These misconceptions result in stillborn offspring which become 
embalmed in the voluminous literature of biometrics. 

The limitations of the statistical method are not alone responsible for 
this failure. If this instrument (valuable in other fields of medicine 
or allied to medicine) has not been adapted to the direct detection of 
abnormal body forms or to their more critical study, it must be ap- 
parent that the reason for this must lie in the subject also. 

From this standpoint, tlie failure of statistical methods to provide 
an accurate classification of endocrine or constitutional “biotypes” 
may be attributed to the fact that there are no typical endocrine or 
constitutional disturbances of the body form. 

Hereditary abnormalities have a natural tendency to die out and 
disappear from the population. Chances for survival, in the generic 
sense, of the constitutionally inferior person are actually poor, and 
relatively (that is, compared with the normal person’s) almost negli- 
gible. Hereditary types or races of constitutionally or endoerinolog- 
ically abnormal persons simply do not exist. 

Also, abnormal forms are not characteristic of specific growth dis- 
turbances only, but are determined to a very great extent by tlie time 
in the epigenetic development of the individual at whicli tlie growth 
disturbance happened to occur. For example, chondrodystrophy fetalis 
and rickets are caused by the same factors operating at different stages 
of endoehondrial growtli. The cretin, the hypothyroid and the myx- 
edematous person differ greatly through the same endocrine disturbance 
occurring at various stages of development. 

Conversely, different causes may produce similar abnormalities of 
form. It is stated, for instance, that “syringomyelia may give rise to 
the typical clinical and anatomic features of acromegaly” (Fischer, 
quoted by Swale Vincent). Precocious puberty of pituitary, supra- 
renal, and ovarian origin cannot be differentiated by means of the al- 
tered bodj^ form. 

So-called abnormal “types” ai'e, therefore, only deviations of form 
produced by various eircum.stances which, among other things, inter- 
rupt the normal evolution of the bodily .symmetrjL This leads us to 
conclude that no .system of measurements can resolve the abnormal body 
forms into an etiologic pattern, or determine by the application of 
normal standards the causative factors of disease. 
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identify, to classify, and to study him with instruments of mathematical 
precision, borrowed from the technic of physical anthropology but re- 
named hiometry. 

But the attempt to classify mankind into definite physical and con- 
stitutional types has not been conspicuously successful. Although this 
endeavor has intrigued medical minds from the time of Hippocrates, 
and before, the clinical e\ddence, admittedly inexact and circumstantial, 
has hardl}'" been improved bj’- the labors of biometricians. Various 
measurements have produced onlj*- a variety of designations. Compare 
such types as the asthenic and hypersthenic, “Hochwuchs” and “Breit- 
wuchs, ” hyperontomorphs and meso-ontomorphs, herbivorous and car- 
nivorous, vegetative and animal, linear and lateral. It is evident that 
only the labels have been changed. The pigeonholes are the same. 

The addition of further measurements, and hence of more compli- 
cated panels, has resulted in confused backgrounds, without adding 
anything useful in the evaluation of clinical problems. 

No one will dispute the assertion that this use of biometry has not 
served medical science as handsomelj’’ as anthropometry has served its 
parent science. When we inquire into this difference, we find that it 
lies in the fact that the precise knowledge gained from the use of statis- 
tical methods pertains to the group and to the group’s attributes, and 
not to the individuals who compose the group. Anthropology — “the 
science of man” — deals with the individual only as a member of a 
group. The anthropologist is satisfied to compare groups, whereas the 
physician desires group statistics (or panels) onlj^ for the purpose of 
diagnosis; that is, for predicting the condition of an individual. 

The essential difficulty of such groupings, from the clinical viewpoint, 
has been that groups derived from few and simple measurements are too 
inclusive, and those derived from complex measurements become hope- 
lessly involved, overlapping, and inconclusive. 

The second objective of the statistical method is represented by such 
measurements as those of height and weight, stem length, head circum- 
ference, chest circumference, etc. These standards were raised through 
the measurement of large numbers of individuals already classified as 
to age, sex, race, geographic distribution, general health, and nutrition. 
Bespite their admitted deficiencies Avhen applied to the individual for 
the purpose of deciding his “normality,” the value of such measure- 
ments cannot be questioned. Can they be elaborated sufficiently to be 
utilized in the diagnosis of constitutional and endocrine diseases? Be- 
fore we answer this question, several facts must be considered. 

Standards of this nature are of value only to the extent that they are 
the measures of a specific and significant trait. Obviously, the most 
specific measurements' are single measurements, such as height alone 
or weight alone, but these are of slight significance. A combination of 
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remarkably constant, -when deviations produced by age and sex are 
taken into account. An almost perfect inverse relationship exists be- 
tween head proportion and age. Measurements of over 400 children six 
to fourteen years of age (Kiddie Keep Well Camp, Middlesex County, 
New Jersey) place the coefficient of this correlation at -0.861. The 
age progression has been studied from the fetal period (Klein and 
Seammon) through postnatal development (Meeli, Putiloff, Pfaundler, 
Kastner, Bardeen, Womer, Berkow) (Pig. 1). 

The abnormal forms are considered without reference to their causa- 
tion, merely as interruptions of the normal time-sequence in the evolu- 
tion of the body’s architecture. The following examples illustrate this 
use: 

Case 1. — J. C., female, cretin, twenty-five years of age. Proportions (per cent) : 
head 10.4, trunk 40.5, upper extremities 1C.2, and lower extremities 32.4 (thighs 
15.3, legs 10.4, feet 6.7). These proportions are normal for a seven-year-old child. 
J. C. would therefore be considered, from her body proportions, as a case of arrested 
development in childhood (aged seven). This contrasts with the earlier classifica- 
tion of "tj^ical cretin,’- which our data did not justify. Mongols, for instance, 
show a similar arrest of development in surface area proportions. 

Case 2. — D. M., female, aged eighteen, primary amenorrhea (pituitary neoplasm). 
Proportions: head 8.0, trunk 33.1, arms 14.0, hands 4.3, thighs 19.8, legs 14.0, and 
feet 6.4. Classification from proportions: development arrested at eleven to twelve 
years of age (prepubertal proportions). 


Table I 


ABNORMAL DETOLOPMENT 

TIME 

1. Arrested 

2. Retarded 

3. Accelerated 

Neonatal cycle 

4. Precocious puberty 

Juvenile phase 

5. Absent 

6. Delayed 

7. Heterosexual 

Pubertal cycle 

(Not represented in disturbed proportions) 

8. Mixed forms 

Adult phase 

9. Retarded growth, with normal proportions 

10. Accelerated growth, with normal proportions 



In the present classification, normal proportions are used as a physio- 
logic time-table through which we can determine the time of origin of 
the abnormal body forms, that is, tlie period of development in whicli 
the individual began to deviate from the normal proportions (Table 
I). Although the reorganization of our data has not been completed, 
it is safe to say that tliis quantitative knowledge, which can be derived 
from the measurement of a s]>ecifie trait (tlie bodily proportions), is of 
some clinical importance. 
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The precise Imowledge furnislied bj’’ biometrics can be of clinical 
value, but only indirectly, Avlien guided by preliminary research to the 
measurement of a specific and important trait. 

In the past nine years, in the Endocrine Clinic of the Mt. Sinai Hos- 
pital, under the direction of Dr. Eobert T. Prank, I have had an oppor- 
tunity to determine the proportions of a large number of individuals 
exliibiting various endocrine and constitutional disturbances. Thorough 
clinical and laboratory findings were available. In a paper published 
in 1932, I reported a statistical classification of a certain part of this 
material, and attempted to coordinate the statistical groupings with 
the clinical and laboratorj’- findings. 


Relative Surf£ux: Areas of Parts ^ Age 



Prcnatul age ia solar monlRs 


Postnatal ogu in. gears 


Fi&. 1. — Proportionate parts of the surface area of the body. (Prom P. Boyd, The 
Growth of the Surface Area of the Human Body.) 


"While a certain degree of relationship was observed, it soon became 
evident to me that the results, discounting their value as basic data, 
did not justify the efforts expended on obtaining them. This disillusion- 
ment led, for one thing, to a critical review of statistical methods as 
applied to diagnosis of constitutional and endocrine disturbances, and 
so to the conclusion that no system of measurements can be applied 
directly to the diagnosis of endocrine or constitutional disease. 

As a further consequence, these data are being reorganized solely on 
the basis of the age progression of the bodily proportions. 

Exact studies have indicated that the proportions of the pi'incipal 
divisions of the body (head, trunk, arms, hands, thighs, legs, feet) are 
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right paramedian incision the peritoneum was opened and 3,500 c.c. of serosanguine- 
ous fluid aspirated, whereupon a tumor measuring approximately 10 cm, in diameter 
was found attached by a pedicle to the left adnexal region. This mass, apparently 
a tumor of the left ovary, was very friable, had many hemorrhagic areas and a 
tear in the upper portion of its capsule. The pedicle of this tumor was clamped 
close to the uterus, and the tumor and the left fallopian tube were removed. The 
other ovary was inspected and appeared normal except for several small cystic 
areas. The uterus was enlarged to about the size expected at puberty. There were 
no peritoneal transplants and the regional Ij’-mph glands were not enlarged. The 
abdomen was closed without drainage. 

The patient made an uneventful convalescence. On the third postoperative day 
a bloody vaginal discharge was noted for the first time. 

The urine was entirely negative except for a two-plus sugar, undoubtedly due 
to intravenous glucose. The red blood count was 4.93 million, the hemoglobin 
70 per cent, the white blood count 10,500, and the differential count was: poly- 
morphonuclear neutrojjhiles 71 per cent, lymphocytes IS per cent, monocytes 4 per 
cent, metamyelocytes 10 per cent. On May 25, a barium enema failed to reveal 
any evidence of organic disturbance. Films taken of the lung fields and sella turcica 
on June 9 were also negative for evidence of pathology. Through the generous 
courtesy of Betsy McKennon and Samuel Glass of tlic Hormone Assay Laboratory, 
estrogenic hormone tests were made as follows: 


DATE 

NUSIBEP. OP C.C. 

OF URINE 

MOUSE UNITS 
OF ESTRIN 

MOUSE UNITS OF, 
ESTRIN PER 100 C.C. 

5/26/3G 

23 

400 

1739 

5/28/36 

190 

200 

105 

6/ 1/36 

490 

20 

4 

7/ 7/36 

580 

20 

3 

8/18/36 

410 

None 

None 

9/ 1/36 

1040 

10 

1 


Eight liundred and fifty-five cubic centimeters of ascitic fluid obtained at operation 
contained 5,000 M.U., and 80 gm. of the 255 gm. tumor contained 400 M.U. 

The pathologic report was as follows: the specimen consisted of a tumor mass 
measuring 11.5 by S by 4.8 cm. and weighing 255 gm. Its external surface was 
smooth and consisted of a rather thin capsule wliich had been tom in several 
places. There were numerous dilated blood vessels just beneath the capsule and 
the surface varied in color from light gray and pink to dark brown. There were 
many soft apparently cystic areas, the larger of which measured 3,5 cm. in diameter. 
On cross-section, in daylight, the tumor was lemon yellow in color and contained 
numerous cystic areas which varied in size and shape. Certain portions were 
rather firm to palpation, the largest of which measured 9 by 6 cm. Other portions 
were mucli softer, even brainlike in consistency. In addition there were several 
small areas of hemorrhage and necrosis. 

Microscopically, the general impression was that of a highly malignant, ana- 
plastic growth, resembling a gland-cell carcinoma. Trabeculae of a very cellular 
tj'pe of fibrous tissue with spindle-shaped cells separated larger and smaller groups 
of the epithelial cells. The epithelial cells varied greatly in size and shape with 
cytoplasm which stained poorly and was not easily seen. The nuclei stained prom- 
inently and were of a vascular appearance with distinct chromatin granules, and 
manj' of the cells contained fairly prominent nucleoli. In shape the nuclei were 
round, oval, or of somewhat irregular outline. One feature of note is the immense 
size of some of the nuclei which were intensely hj-perchromatic and contained 



GRANULOSA CELL CARCINOMA OP THE OVARY IN A CHILD 
OP THREE YEARS AND NINE MONTHS 

Milford X. Anderson, M.S., M.D., and Everett A. Sheldon, M.D., 

Los Angeles, Calif, 

(From ihe Department of Surpery, Los Angeles County Hospital) 

T he patient, P. H., entered the hospital on May 25, 1936, at ivluch time she 
weighed 46 pounds, was 42% inches in lieight, and three years, nine months, and 
eight days old. 

The present illness began four days before entry with epigastric pain for which 
slie received an enema witliout noticeable relief. A rather profuse, white vaginal 
discharge was tlien noticed for the first time. During the next three days the 
abdominal pain subsided and she developed progressive abdominal swelling and 
was brought to the hospital. 

The patient was born spontaneously at term, Aug. 17, 1932, weighing 10 pounds, 
3.5 ounces and measuring 22 inches in length. She was breast fed for six months 
and received supplementary feedings of S. M. A. during this time. She did not 



Figr. 1. — Pliotograph taken three days postoperatively, showing the length of the 
patient 42% inches, average height of child at five years. 

gain very rapidly at first, and at eighteen months of age, her parents felt that slie 
was smaller than normal. During the last year she has grown quite rapidly, 
especially during the last six montlis. In February, 1936, the child was taken to 
the family physician because her breasts appeared larger than normal; this was 
not very noticeable, however, until she had measles, during the latter part of 
Marcli. Since tlien her breasts have increased in size rather rapidly. 

Physical examination revealed a very well-developed and well-nourished white 
child of stated age, having above average intelligence and having the facies of a 
child at puberty or older. The abdomen was markedly distended and there was 
dullness over the dependent portions with a shifting area of tympany. A fluid 
wave was palpable. Peristalsis was active and borborygmi were present. Rectal 
examination failed to reveal fecal impaction, the cer\dx and uterus felt larger 
tlian normal, and there seemed to be an indefinite mass on the left side of tlie 
pelvis. The external genitalia were larger than normal, and there was a moderate 
amount of white vaginal discharge. Pubic and axillary hair were ab.sent. 

At this time a tentative diagnosis of granulosa cell carcinoma was made. As 
the patient was not improving under conservative management and appeared defi- 
nitely worse on May 26, immediate operation was performed. Through a lower 
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Fig. 5. — Granulo.sa cell carcinoma. Area showing folliculoid structure. X2G0" 
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bizzare-shaped nucleoli. Mitotic iigures were numerous. Microscopic study of the 
pattern of the epithelial groups gave the impression of a characteristic but vary- 



Pig'. 2. — Ovarian tumor showing the fallopian tube along right margin. 



Fig. 3. — ^Tumor, bisected, showing numerous cystic areas with Arm tumor tissue at 
the sides and necrotic tissue at the bottom. 

ing arrangement. Most of the eell groups had a tendency to exhibit a follicle- 
like arrangement. These follicles were round, oval, or irregular in outline with a 
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found in the pelvic and abdominal peritoneum as well as in the mesentery and 
omentum. The larger nodules in the pelvis as well as some in the region of the 
incision were removed. The mass of tumor tissue removed at the second operation 
aggregated a total diameter of 8.5 by 8.5 by 3 cm. 

Microscopic: The tumor tissue from the pelvic masses resembled the structure 
of the ovarian tumor removed at the first operation. It differed, however, in several 
respects, particularly in the practically complete absence of follicle-like structures. 
The nuclei were large, the cells were arranged in large homogenous groups, re- 
sembling more the sarcomatous or parenchymatous type of arrangement. Many of 
the nuclei were extremely large and hj'perchromatic. 

Microscopic Diagnosis: Granulosa cell carcinoma (Newton Evans). 

DISCUSSION 

The tumor had apparently been present for at least five months, as the mother 
had consulted a physician about the breast - enlargement during Pebruary. This 
would suggest that the tumor was rather slow growing and failed to produce 
sjTnptoms other than abnormally rapid body growth and precocity (Pig. 1) 
until the episode of abdominal pain occurring four days before entry. This 
probably corresponds to the time of rupture of the tumor capsule, which was 
followed by a rather rapid onset of ascites which is found in only about 10 per 
cent of cases. 2 Spontaneous rupture of a granulosa cell carcinoma was found in 
only two cases3' o by Thorntono and this was accompanied by bloody ascitic fluid 
in each case. 

In a review of 150 cases Bland and Goldsteim found only 8 under the age of 
ten, the youngest being a patient of Clarence B. Ingraham and Chesmore Eastlake 
of Denver, reported by Novak, 4 a child three years and eleven months of age. 
This would place our case in the lowest age gi'oup as she was three years, nine 
months, and eight days old at the time of operation and precocious development 
had been noticed at least five months prior to this time. 

Although estrogenic hormone tests on the blood would have been of value, it 
was thought inadvisable as the patient was in poor condition both preoperatively 
and postoperatively. In place of this the estrin content of the ascitic fluid and 
urine was tested. 

The decrease of urinary estrin, in spite of a recurrence of the carcinoma, was 
rather surprising. The only explanation we can offer is that the x-ray therapy 
was probably sufficient to destroy part of the estrin-forming properties of the 
tumor but not sufficient to inhibit the growth of the cells. 

Between Sept. 29, 193G, and Nov. 17, 1936, the patient received 4,900 roentgen 
units of x-ray at 200 K. V., 7 M. A. at 50 cm. through 0.5 mm. of copper, and 
1 mm. of aluminum, which was given in 100 and 150 roentgen unit doses. 

The patient died at home Dec. 20, 1936, and an autopsy was not obtained. 

We are indebted to Dr. Newton Evans, Cliief Pathologist of the Los Angeles 
County Hospital, for his assistance in the study of this cise. 
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granular or homogenous content. The small follicle-like structures suggested the 
primitive graafian follicle. There were less numerous large cystlike openings with 
a fairly well-organized capsule, which may be compared with the developing graafian 
follicle. While the greater irart of the epithelial groups have this follicle-like 
structure, some faii’ly large areas had a quite uniform distribution of the' cells, an 
arrangement called by some "parenchymatous,” by others "sarcomatous.” A 
third fairly characteristic arrangement in some areas was that of a coarse network 
of cords or columns of the tumor cells interspersed with trabeculae of fibrous tissue. 
In certain areas there was extensive necrosis of the centers of the cell groups 
and in places rather large necrotic areas involving all of the tumor structures, and 
infiltrated with blood. ’ 

Tentaiive Diagnosis . — Granulosa cell carcinoma (Newton Evans). 



Fig'. 6. — Granulosa cell carcinoma. Area showing- parenchymatous or .sarcomatous 

arrangement of the cells. X220. 

Tlie patient was discharged from the hospital in good condition on the eight- 
eenth postoperative day (June 13). During the following week she had a small 
amount of bloody vaginal discharge on one day only. Tlie leucorrhea gradually 
decreased. 

Tlie patient received 900 roentgen units from June 22 to June 29 given in 150 
roentgen unit doses daily at 184 K. V., 7 M. A. at 50 cm. through 0.5 mm. of 
copper and 1 mm. of aluminum. 

rile patient was followed in the outpatient clinic where it was noted that the 
breasts decreased to about one-half the former size. However, on August 13, 
several small nodules were iialpated in the region of the right ovary, the largest 
of which was about 2 cm. in diameter. These nodules increased in size until the 
patient was re-admitted (Aug. 27, 1936). In spite of a recent negative cstrin 
test of the urine, a laparotomy was performed and numerous metastatic nodules were 
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12 c.c. on the left; microscoijic examination of the specimens obtained was negative; 
indigo carmine appeared in fair concentration in six minutes from the left side and 
rather weaker from the right; urine cultures were negative. Phenolsulphonephthalein 
excretion showed less than 10' per cent in four hours. Tlie blood urea nitrogen was 
9 mg. per cent. Eepeated concentration tests showed definite, marked impairment 
of function, inability to concentrate above 1.010. Intravenous pyelography sliowed 
definite marked bilateral ureterohydronephrosis, the calyces being particularly dis- 
tended and the upper portion of each ureter similarly involved (Pig. 3). The Prei 
test was negative. 




DISCUSSION 

The medical consultants -were of tlie opinion that the severe impair- 
ment of renal function was due to ureteral compression, on a mechanical 
basis, and that there was no primary parenchjanal lesion of the kidney. 
The evidence of impaired renal function and the dilatation of the upper 
urinary tracts appeared due to the pelvic inflammatoiy process. Under 



UEETEROHYDRONEPHROSIS EESULTING FEOM PELYIC 

inplamjmatoey disease 

Emanuel Klempner, New York, N. Y. 

(From the Gynecological Service of the Mount Sinai Hospital) 

U EETEEOHYDEONEPHEOSIS associated ■with neoplasms of the 
pelvic organs has been reported frequently. Pregnancy also has 
been stressed as an etiologie factor. Pelvic inflammatory disease, how- 
ever, rarely has been found to be the cause of ureterohydronephrosis. 
The following unusual case is therefore presented. 

Case 384782. — B. K. The patient was a twenty-four-year-old American-born 
housewife. Her only pregnancj' two and one-half years previously had ended in a 
stillbirth in the eighth month, following an injury to the abdominal wall. Her menses 
had always been irregular, the interval varying from three weeks to three months, 
the duration, four or five days. Two years before admission to the hospital the 
patient noticed a vaginal discharge. Her physician informed her that she had “an 
inflammation in the pelvis.” In the three months preceding admission to the hos- 
pital the patient suffered recurrent lower abdominal pain associated with occasional 
nausea and vomiting. During this time she had lost sixty pounds in weight. In the 
two months preceding her admission she had noticed urinary frequency and urgency 
with occasional incontinence. 

Physical examination on admission to the hospital revealed a pale, obese, chronically 
ill-appearing yoimg woman. Blood pressure was 110/70. The general examination 
revealed no abnormalities except a large, hard, lower abdominal mass appearing to 
arise from the pelvis and reaching to within one fingerbreadth of the umbilicus. 

Pelvic examination showed a densely hard, irregular mass, reaching on the right 
almost to the level of the umbilicus and slightly lower on the left. The uterus 
and adnexa could not be identified separately from this mass. On rectal exam- 
ination a definite obstruction to the finger was encountered two inches from 
the anal orifice. This was caused by a dense, hard, annular constriction in- 
filtrating and fixing the rectovaginal septum completely. The mass was densely 
adherent to the pelvic walls and gave the impression that one was dealing with a 
“frozen pelvis” (Figs. 1 and 2). 

Laboratory studies showed hemoglobin 80 per cent, sedimentation time fourteen 
minutes, white blood count 13,000 with 76 per cent poljTnorphonu clear leucocytes, 
and blood Wassermann four-plus on two occasions. 

The diagnostic possibilities that presented themselves were; (1) a pelvic 
inflammatory process with perirectal constriction; (2) a pelvic malignancy, either 
primary or secondary; and (3) Ijunphogranuloma with perirectal infiltration. 
Further studies were undertaken to establish the diagnosis. 

Barium enema revealed an irregular stenosis of the rectosigmoid ascribed to ex- 
trinsic pressure. It was impossible to pass the sigmoidoscope beyond the narrow, 
angulated rectum. Cystoscopy revealed the bladder capacity to be diminished to 
160 c.c. ; the bladder was distorted and appeared as an elongated, elevated, tubular 
structure with the trigone somewhat displaced to the left; both ureters were 
catheterized to the kidney pelves, and there was retention of 14 c.c. on the right and 

♦Joseph Brettauer Research Fellow in Gj-necology. 
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observation the pelvic mass showed some tendency to diminish in size. 
Because of this and in view of the impaired renal function, it was con- 
sidered wiser not to attempt intervention, which necessarily would be 
hazardous, but to treat the patient conservatively. Accordingly, anti- 
syphilitic therapy was instituted and the patient has been closely fol- 
lowed during the past sixteen months. 



Pis:. 5. — Intravenous pyeiogram Feb. 10, 1937. 


During this period there lias been a marked improvement in the pa- 
tient’s condition. She has gained weight. Her hemoglobin has risen 
from 60 per cent to 88 per cent. Tlie sedimentation time lias increased 
from fourteen minutes to one hour, twenty minutes. Phenolsulphonc- 
phthalein test shows more than 30 per cent of the dye excreted within 
four houre. A concentration test now shows that kidney function has 



MASSIVE PUBERTY HYPERTROPHY OP THE BREASTS 


Joseph A. Gaines, M.D., New York, N. Y. 

(From the Lahoratories and Gynecological Service of the Mount Sinai Hospital) 

R ecent liormone studies relating to the physiology of breast de- 
velopment have stimulated renewed interest in the etiologic factors 
responsible for certain pathologic alterations of that organ. Among 
these aberrations, tlie massive enlargement of the breasts seen in puberty 
hypertrophy is particularly striking. Such a case in a fourteeu-year-old 
girl is presented, with a description of the pathologic anatomy and a 
discussion of its probable hormonal relationship. 

As is well know'll, the female breast may sliow^ normal and rather wide 
variations in size at any age after puberty, depending upon the individ- 
ual, the presence of a gravid state, lactation, or obesity. Infrequently, 
enormous hypertrophy maj^ develop, tlie breasts in some instances reach- 
ing almost to the knees. Tliis abnormal growth has been variously 
termed virginal, puberty, puberal, massive diffuse, or non gravid hyper- 
trophy. Although eases have been described with the onset at a mature 
age or during pregnancy, they are usually seen at jiuberty, shortly be- 
fore or after the menarche. Enlargement may continue witli a varying 
degree of velocity from several months to twm years. The first case was 
recorded by Durston^ in 1669, in ■which the left breast iveighed 64 pounds 
and the right 40 pounds, the greatest hypertrophy yet reported. On the 
average, however, a single breast approximates seven to ten pounds in 
weight. Bilateral involvement is usual, and slight differences in size not 
infrequent. The hypertrophy is diffuse, giving rise to enormous, pear- 
shaped organs. The rapid expansion results in a tliinned skin, flattened 
nipples and enlarged areolae. Local circulatory distui’bances are the 
rule, and include distended, tortuous, superficial veins, chronic edema 
and a tendency to ulceration of the skin. Tlie gross and microscopic 
features described in the ease reported are representative. 

CASE REPORT 

P. G., a fourteen-ycar-old girl, Tras first admitted to tlie Endocrinological Clinic 
o£ Dr. R. T. Frank in February, 1936, because of excessive enlargement of tlie 
breasts. Her birth and childhood development had been normal in all respcct.s. 
Menstruation began at the age of thirteen, sixteen months prior to admission. Tlic 
menses recurred regularlj', at first every twenty-one days, and later everj' four weeks 
for three to six days. The flow was moderate, without dysmenorrhea. Before the on- 
set of the menarche the breasts were described as not dilTcrent from those usually ob- 
served in early puberty. With the beginning of the menses, however, both breasts 
rapidly enlarged and reached their maximum size at the end of four months. From 
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markedly improved, as evidenced bj’- the ability of the kidney to concen- 
trate up to 1.018 in comparison with the previous level of 1.010. A nor- 
mal-sized uterus with bilateral adnexal masses can now be felt. The 
pelvic mass has diminished in size though the infiltration of the recto- 
vaginal septum still persists. The pelvic mass is now somewhat movable 
in comparison with its previous dense adherence to the pelvic walls 
(Fig. 4). Intravenous pyelograni (Feb. 10, 1937) shows a definite 
decrease in the ureterohydronephrosis particularly on the left side 
(Fig. 5). 

It has been interesting to follow this unusual complication in a com- 
mon disease and to note the improvement under a conservative regime. 

69 East 90th Street 


Courtois, J., Longuet, A., and Lecoq., E..; The Sole of Avitaminosis in Ooli 
Bacillus Infections of Pregnancy, Gjniecologie (Paris) 35; 216, 1936. 

According to the authors disturbances in the female sex hormones predispose 
to acidosis. The presence of vitamins in general and vitamins A and B in particular 
plays a very important role in pregnancy. Lack of vitamin A increases the tendency 
to acidosis. The absence of vitamin A diminishes the defense of the villus 
epithelium and favors infection, particularly infection due to the colon bacillus. 
Exogenous and endogenous factors may also result in colon bacillus infections 
during pregnancy. . The exogenous factors usually arise in the alimentary tract. 
Alkalosis like acidosis may favor the development of a colon bacillus infection, 
but alkalosis is extremely rare in a pregnant woman whereas acidosis is unusually 
common. With this knowledge it is easy to overcome colon bacillus infections 
during pregnancy. The means consist of overcoming alkalosis or more commonly 
acidosis by the administration of phosphoric acid or sodium bicarbonate. Likewise, 
there must be an abundant supply of vitamins A and B. In some instances saline 
injections are necessary and in others a serum or vaccine may help. 

J. P. Greeniiill. 

Kraus, J.: Diabetes Mellitus and Pregnancy, Med. Klin. 32: 375, 1936. 

Before the advent of insulin a pregnancy in patients •with diabetes mellitus was 
rare, because of severely regressive changes in the follicle apparatus of the ovaries 
which led to amenorrhea and sterility. The probable cause for this is diminished 
function of the hypophysis. 

In most cases the diabetes antedates the pregnancy. First appearance of 
diabetes during pregnancy is rather uncommon. Before the introduction of 
insulin, pregnancy was a serious complication of diabetes. 

During the latter part of pregnancy, there is less danger from diabetes but 
there is an aggravation again after labor and during the puerperium. 

Since the use of insulin the maternal mortality has dropped from limits between 
27 and 55 per cent to 17 per cent. One danger of insulin is hypoglycemic coma. In 
spite of insulin the fetal death rate still is about 43 per cent. Furthermore, a 
large proportion of these children die during the first few weeks of life. Many 
children bom of diabetic mothers are overweight which is due to the hyperglj'cemia 
of the mother. When insulin is used most of the babies have a normal weight. 

J. P. Greenhill. 
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breast was composed of firm, white, fibrous tissue, divided by thin septa into lobes 
of varying size. The gross impression was that of a diffuse overgrowth of all 
elements of the breast, but especially of the fibrous tissue component. Some por- 
tions appeared softer and more edematous than others. Scattered, punctate, trans- 
lucent areas corresponded to the epithelial structures within the connective tissue 
matrix. No distinct, encapsulated fibroadenomas were noted, although these have 
been described not infrequently in puberty hjqpertrophy. 

Microscopically, there was marked hyperplasia of the duct and lobular structure 
and surrounding connective tissue stroma. The individual lobules represented a stage 
of development which could be classified as unripe, compared with that seen in the 
normal adult, and corresponded to the picture usually encountered at the age of 
puberty (Fig. 2). The lactiferous ducts were large, elongated and lined by epi- 
thelium in two layers. Within the lobules the terminal ducts appeared slightly 
dilated. Fine divisions of the ductules, either as blunt, clublike, solid thickenings or 
partially opened alveoli could be seen. These, however, were relatively infrequent, 
in conformity with the picture normally encountered at the patient's age, in early 
lobular development. The distribution of glandular elements was not entirely uni- 
form, being numerous in some areas and sparse in others. The interlobular connec- 
tive tissue, composed of coarse, collagen fibers, seemed particularly abundant. 
Moderate edema and vascularity were present. A distinct differentiation existed, 
for the most part, between the inter- and intralobular stroma. The latter (the 
mantle connective tissue immediately about the clusters of ductules, epithelial buds 
and acini) contained fine collagen fibers and appeared more cellular and loosely ar- 
ranged, with occasional lymphocytes. 

Endoorinologic Studies . — The following studies were performed in the Endocrine 
Research Laboratory. Ten grams of the hypertrophied breast tissue were extracted 
for female sex hormone and found negative. An assay of 15 gm. of the tissue did 
not show the presence of gonadotropic hormone. Examination of the entire urinary 
excretion over a period of one month for the anterior pituitary gonadotropic factor 
revealed no abnormal findings. The total urinary excretion of female sex hormone 
in twenty^-four days was determined at 1,720 mouse units, which is within the limits 
of normal. A study of daity vaginal smears through a month’s cycle showed no 
abnormal features. 

DISCUSSION 

An evaluation of the factors that might possibly be responsible for 
the massive hypertrophy illustrated in this ease must take the following 
into consideration: (1) the histologic and pathologic changes occur- 
ring in normal breast development with special reference to the time of 
puberty, (2) the relationship of various hormones to growth of the 
breast. 

At birth both the male and female breast contains an elementary system 
of large duets with some branching, but no lobule or acinus formation. 
From birth to puberty there is a period of relative quiescence, growth 
being limited mainly to an elongation of the duets (Loeb^®), ■with only 
moderate division, sufficient to keep pace witli the general development 
of the body. With puberty’' in females, the mamma I’eceives an added 
impetus and there follows a rapid and progressive dichotomous division 
of the miUc ducts. The terminal portions especially .show numerous 
solid, epithelial buds which become hollo'wed out into small tubules, and 
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then until tlie time of examination, one year later, tliere -vvas no increase in size, but 
rather a lengthening and narrowing of the breast pedicles. The patient experienced 
a dragging sensation in the chest and a feeling of tenseness without pain. The child 
was disturbed mainly because of the unsightliness of her figure. During the last 
few montlis, small ulcerations appeared at the site of the constricting bands of a 
specially constructed breast support. These healed slowly. No subjective changes 
were experienced during the premenstrual or menstrual phase. Five months before 
admission she received four x-ray treatments to the breasts at another hospital, with- 
out, however, any apparent improvement. The family history revealed no evidences 
of any unusual breast abnormalities. The past history was negative. 

The general appearance, aside from the local condition, was that of a bright, well- 
proportioned young girl of fourteen years. No deviations from the normal were 
noted somatically. Both breasts showed extreme, pear-sliaped enlargement down to 
below the level of the umbilicus (Fig. 1). There was some asjTumetry, the left being 
larger than the right. The areolae appeared enlarged, and the nipples inverted. 



Figr. 1. Pi&. 2. 


Several distended superficial veins were seen to course from the base of the mamma. 
Palpation revealed a moderately firm and uniform consistency. 

Anthropometric measurements were essentially normal. The height was 60% 
inches and the weight 114 pounds. Hematologic studies were entirely negative. Urine 
examination revealed no abnormalities. The basal metabolism was -15 per cent. 
X-ray examination of the sella turcica showed it to be normal in size and shape. The 
blood Wassermann test was negative. 

In March, 1936, the patient was admitted to the Surgical Service of Dr. H. 
Neuhof. A bilateral simple mastectomy was performed in two stages. It was 
thought unwise to attempt preservation of the nipple area. Instead, a small, conical 
portion of the breast tissue was retained on each side to form the basis of two small, 
artificially constructed breasts. Healing proceeded uneventfully with an excellent 
cosmetic result. 

The resected breasts were similar in appearance. The left weighed seven, and 
the right, four pounds. Beneath the thin, stretched skin, several, large distended 
veins were apparent. Practically no fat tissue was present. The hj'pertrophied 
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treated hypopliysectomized and intact castrated rabbits witli estrogenic 
and corpus luteum hormone. Similar breast development resulted in 
both groups. Using hypopliysectomized .and intact male guinea pigs, 
NeLson corroborated the above findings. Male rabbits previously treated 
with theelin show a definite increase in size of the breast after the in- 
jection of the galactopoietic hormone. This, however, is not due to any 
further growth of the ductal system, but rather to the distention of the 
preexisting system with secretion. In intact male or ovariectomized 
female guinea pigs, the use of the ovarian hormones not only causes 
mammary development, but on their removal initiates the onset of lacta- 
tion (Nelson^®) . He believed that the removal of the inhibiting uifluence 
of the estrogenic hormone on the anterior pituitary lobe permits the 
lactogenic hormone to act. In hypopJij'^seetomized guinea pigs, however, 
this effect is not obtained, nor will lactation continue in animals after 
the hypoph3'-sis is removed. The dependence upon the pituitary gland 
for initiation and maintenance of lactation is thus indicated. 

The convincing experimental evidence of the direct dependence of the 
breast upon the ovarian hormones for growth permits a correlation of 
the normal stages of human breast development with the endocrine 
studies abeady made. In early childhood, when the undeveloped breast 
is quiescent, Frank has found little or no pituitary gonadotropic or 
female sex hormone in the lilood or urine. At puberty or prepuberty 
a cj^bc excretion of estrogenic substance lias been demonstrated by 
Frank® and by Fluhmann,’® though definitely less than in the mature 
Avoman. In one nine-year-old girl, four mouse units per liter of urine 
were found. In another twelve-and-one-lialf -year-old girl, one-half the 
adult amount of female sex hormone was recovered Uvo and one-lialf 
months before the menarche. At this time the previouslj’' rudimentary 
mamma shoAvs pronounced groAA'th activity in tlie glandular tissue and 
surrounding stroma. In the normallj’- menstruating, maturing girl defi- 
nite blood and urinary cjmles of gonadotropic and female sex hormone 
are present, and the breast shoAvs a lobular structure Avhich sloAvly 
increases in complexity until the adult .stage is reached. After the com- 
plete menopause the quantity of estrin falls markcdty and breast atrophy 
ensues. During pregnanc^^ AA'hen the increase in estrin, progestin, and 
the pituitary hormones is maibcd, there is a proliferation of the acini 
and dilatation of the ducts in addition to the lactogenic effect. In tAVO 
cases of precocious puberty, due to the presence of a malignant ov'arian 
tumor, female sex hormone Arms recoAmrcd from the urine (Frank®’ 
These children shoAA’cd premature dcAmlopment of the secondary sex 
characteri.stics, including enlargement of the breasts. Heidrich and his 
coworkers“° report a case of teratoma of the testis Avith g}Tiecomastia. 
Tavo hundred and fifty mouse units of female sex hormone Avcre obtained 
from a liter of urine, and 35,000 mouse units of gonadotropic hormone. 
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then lengthen to form further subdivisions. Thus, a definite lobular 
structure composed of branching small ducts and finely calibred ductules 
is formed. There is an absolute and relative increase in both the loose, 
mantle connective tissue which ensheathes the duet system and in the 
general supporting stroma of the breast. The terminal end portions of 
this arborized system may be lined by a single or double layer of 
epithelium. They are, however, distinctly different from the single lay- 
ered, dilated acini in the laetating lobule. According to Dieckmann® the 
increase in size and complexity of the lobule continues until the “adult 
lobule ’ ’ is produced. The extent and rate at which this takes place varies 
with the individual and accounts for the variety of pictures encountered 
at any particular age. Occasionally it may remain at a more infantile 
level, comparable to infantile genitalia. Tlie quantity of fat tissue 
within the breast is another variable factor. It becomes especially evi- 
dent after the onset of puberty and increases with general body 
adiposity. After mature mammary growth is reached, aside from those 
changes induced by pregnane}’’ and lactation, the lobular structure re- 
mains permanent until menopausal regression ensues. 

That a relationship exists between breast development and ovarian 
function has been recognized for many years. The failure of the breasts 
to develop following prepubertal complete gonadectomy, and their 
atrophy after the menopause and operative or x-ray castration pointed 
in this direction. Grigorieff (1897), Halban^® (1900) and Knauer®® 
(1900) confirmed this view by their successful implantation of ovarian 
tissue in young castrated animals, with resultant breast development. 
>Steinach®“ also was able to induce mammary growth in male guinea pigs 
by ovarian transplantation. In the past few years extensive experi- 
mental work has indicated that the estrogenic and corpus luteum hor- 
mones are responsible for the growth of breast tissue and that the pre- 
pituitary lactogenic hormone is concerned with milli secretion. 

When oophoreetomized, adult virgin rabbits are stimulated by in- 
jections of female sex hormone there results an extreme overgrowth and 
ramification of the ductal system of the breast with practically no acinar 
growth, the pattern resembling that of a barren, branching tree (Mac- 
Donald^'^). If, however, the estrogenic hormone in combination with 
progestin is used, both a ductal and acinar overgrowth occur, giving rise 
to well-developed gland lobules with numerous alveolar outbranchings 
from the terminal ductules. The employment of a corpus luteum 
hormone alone has no effect. Hypertrophy of the breast with gro’wth of 
the duct system after the injection of estrin has been noted by niunerous 
investigators in the male cat, the male guinea pig (Turner and Gomez^^), 
castrated rabbits and guinea jiigs (Gardner, Gomez and Turner, Mac- 
Donald-'), and mice (Gardner, Smith and Strong^®). 

To prove that the ovarian liormones acted directly upon the breast 
and not through the anterior pituitary gland, Asdell and Seidenstein^ 
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TRUE HERMAPHRODITISM IN MAN, WITH AN 
ENDOCRINOLOGIC STUDY«= 

Raleigh R. Huggins, M.D., Mortimer Cohen, ]\I.D., and 
Boyd Harden, M.D., Pittsburgh, Pa. 

(From the School of Medicine, University of Pittsburgh, and the 
Elizabeth Steel Magee Eospital) 

'^EUE hermaphroditism in man is relatively rare. There are many cases recorded 
* in medical literature but only a few can lie considered as true proved cases 
according to tlie requirements laid down by earlier authors. The proof of true 
hermaphroditism rests in the demonstration of both ovarian and testicular tissue. 
Gross evidence is not sufficient, both tissues must be identified microscopically. The 
gonads need not be present as separate structures, they may be combined as one 
single body, the ovotestis. 

■ Kwartin and Hyamsi in 1927 made a critical review of the literature and re- 
ported a case of their own, bringing the total number of instances of true hermaph- 
roditism in man up to twelve. Their report included the material presented by 
Young2 in 1933 where he repeated the total figure as twelve in the world ’s literature. 
Later in 1933 Stojalowski and Debeskia reported an authentic case harboring both 
ovary and testicle. Early in 1936 "Warthen and Williams* presented a case with 
bilateral ovotestis. There have been other reports in the literature entitled true 
hermaphroditism, but they failed to satisfy the microscopic requirements. McFar- 
land® demonstrated only testicular tissue in an individual who was otherwise a typical 
female. The tissue was removed at operation for femoral hernia and was later 
identified microscopically as testis. Urechia and Teposuo showed microscopic sec- 
tions of uterus and ovary removed at operation from an individual with hypospadias 
and gynecomastia. They obtained living spermatozoa from their patient and con- 
cluded, although in the absence of proved testicular tissue, that their patient was 
a true hermaphrodite. Morisonr presented a case as true hermaphroditism in which 
only testicular tissue was demonstrated. Warthen and Williams* cite a case by 
Essenberg and Fcinberg, but we cannot locate the reference in the literature. In- 
cluding the case reported here, the instances of true hermaphroditism in man up to 
the present time, number fifteen. 

•The endocrinologic studies were made possible by a grant from the Buhl Founda- 
tion. 
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Gescliickter, Lewis and Hartman^" interpret the histology of gyneco- 
mastia, puberty groAvth and puberty hjiDertrophj^ as hein^ similar. Thej^ 
have produced a typical picture of gynecomastia in the monkey (rhesus 
macacus) by injections of female sex hormone. 

The weight of evidence points to the conclusion that virginal hj^per- 
trophy is an exaggeration of the normal growth changes seen at puberty, 
that the direct stimulus for breast enlargement at this time is derived 
from the estrogenic and possibly also the corpus luteum hormone, and 
finally that these ovarian hormones are concerned in the etiology of 
massive hj^'per trophy. In the present ease the endocrine studies were 
normal. It is to be noted, however, that the}’’ were done one j^ear after 
the breasts had appareiitl}^ stopped growing, so that no definite interpre- 
tation can be made. It has been pointed out that the technic of our 
present methods for the quantitative estimation of certain hormones, 
though much improved, is at best rather crude. There are several 
endocrine secretions which cannot be measured or are measured with 
difficulty. Further, one cannot evalnate the elfect of such possible fac- 
tors as small increases in the circulating hormones over varying periods 
of time, large increases over shorter intervals, the renal threshold and 
the local response of the tissues involved. 

SUMMARY 

A case of puberty hypertrophy of the breasts in a girl of fourteen 
years is descrilied, including endocrinologic studies. The pathologic 
anatomy indicates a marked hyperplasia of the glandular and connective 
tissue elements with preservation of the unripe lobular structure ordi- 
narily encountered at puberty. The hormonal factors responsible for 
mammary growth are discussed and a correlation made with normal, 
physiologic development of the breast. The weight of evidence indicates 
that the estrogenic hormone and possibly also the corpus luteum hormone 
is dii’ectly responsible for growth of the breast and is concerned in 
the etiology of puberty hypertrophy. 
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normal and the left gonad was examined grossly and was considered as a normal 
ovary. The contents of the right inguinal canal were, right tube, anomalously 
inserted round ligament, and gonad. The gonad was the size of a normal ovary, 
but had a dark flattened lower pole. Its upper pole was studded with small red 
protrusions. The right gonad was removed but the right tube, which was considered 
normal, was left intact. No other structures were removed. The hernial sac was 
repaired and the abdominal wound was closed. The patient made an uneventful- 
recovery, and flve months after operation considered herself a normal female. 

Tissue Examination . — The phallus measured 6 cm. in length and 2 cm. in 
diameter. It resembled a penis with prepuce, glans, and body. There was an 



Fig. 2. — Patient after operation. 


urethral indentation on the lower aspect of the glans, but no opening was present 
(Pig. 1). On cross-section two well-defined corpora cavernosa were present sur- 
rounded by a dense connective tissue. No corpus spongiosum was seen. Microscopic 
examination showed typical corpora cavernosa surrounded by a heavy tunica 
albuginea. 

The ovotestis measured 314 bj' 214 by 1 cm. Its upper pole was somewhat broader 
than its lower pole and the surface was yellow white studded with small red pro- 
trusions. The surface of the lower pole had a red cast, and there was a fairlj 
sharp line of demarkation between the two. There was a definite hilar indentation. 
On gross section the upper pole occupied a little more than half of the entire struc- 
ture and presented an appearance typical of ovary with small cysts containing 




HUGGINS ET AL. : TRUE HERMAPHRODITISM IN IMAN 


137 


CASE REPORT 

Patient (No. 25957), twenty-nine years old, wliite, was admitted to The Elizabeth 
Steel Magee Hospital as a female, complaining of an enlarged clitoris which became 
erect at times, and caused considerable annoyance. Generally “her” health has 
been good and “she” has been considered a female all her life. The clitoris became 
enlarged at fourteen. Menses began at fourteen and have been regular each month, 
lasting for five days, associated with pain and accompanied by soreness and irritation 
of the clitoris. During school j'ears “she” was rather athletic, and recently “she” 
has worked as a salesladj'. The past medical history and the family history were of 
no interest. 

Physical examination showed a patient 54 inches high, weighing 117 pounds. 
The general body contour suggested a male figure with relatively broad shoulders 
and narrow hips- (Fig. 2). There was a small amount of fine hair on the upper 
lip. The breasts were small, With large nipples. The pubic hair was of feminine 



Pig-. 1. — External genitalia before operation, showing penis and vulva. Note urethral 
indentation in glans, and swelling in right groin. 

distribution. There was a mass that was freely movable and the size of a normal 
ovary in the right inguinal canal, 2% cm. from the external ring. The introitus was 
small and protected by an intact hymen. The phallus measured G cm. in length 
and 2 cm. in diameter. There was a fold of sldn, a prepuce, covering the glans (Fig. 
1). The urethra was located at the site seen in the normal female. The vaginal 
vault was smaller and more shallow than normal. The cervix was small, nulliparous 
in type, and was continuous with the uterus which, while displaced to the right, was 
of normal size. X-ray examination following lipiodol injection revealed the uterine 
cavity of normal size and contour. The left tube filled with lipiodol and appeared 
normal. There was no shadow for the right tube. Routine laboratory examinations 
gave results within normal limits. 

At operation, the phallus was amputated close to the base. The mass in the 
right inguinal region was reduced into the abdominal cavity and the abdomen opened. 
The uterus was of normal size, although dra%vn to the right. The left tube appeared 
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cells several layers thick, others only a single layer of cells with a thick hyaline 
tubular wall. Other tubules wei'e completely hyalinizcd. There were numbers of 
cell nests which were interpreted as interstitial cells (Fig. 5). Toward the hilar 
portion there were tubules lined with deep staining epithelium suggestive of rete 
testis. 

ENDOCRINE STUDIES 

Estrin determinations were made on the urine according to the method of Cuyler/ 
with the following results: 


3 days prior to operation 

15 days after operation 

16 days after operation 
67 days after operation 

5 months after operation 


3.5 rat units 
9.0 rat units 
11.0 . rat units 
16.6 rat units 
5.2 rat units 


Androitin determinations were made on the ui-ine according to the method of 
Cuyler and McCullagli,o with the following results: 


3 days prior to operation 
1 day after operation 
15 days after operation 
67 days after operation 
5 months after operation 


5.5 mm. of growth 
5.5 mm. of growth 
2.0 mm. of growth 
0.0 mm. of growth 
0.0 mm. of growth 


Blood iodine determinations were made following McCullagh’sio technic to 
ascertain any variation in thyroid activity. 


3 days prior to operation 

13 days after operation 

14 days after operation 

15 days after operation 
67 days after operation 

5 months after operation 


S.4 micrograms in 100 c.c. blood 
5.9 micrograms in 100 c.c. blood 
51.0 microgi’ams in 100 c.c. blood 
30.4 micrograms in 100 c.c, blood 
9.2 micrograms in 100 c.c. blood 
8.6 micrograms in 100 c.c. blood 


The abnormal iodine readings found subsequent to operation are the result, 
probably, of the external application of iodine to the patient’s skin in dressing the 
operative wound. 

COMMENT 

Theoretical considerations of hermaphroditism with attempts to explain the 
formation of such anomalies are considered in Kwartin and Hyams’i paper where 
they review the literature on the subject. There have been numbers of detailed 
descriptions of the external appearances and of the detailed anatomy of hermaph- 
rodites. In certain reports^ the sex life of .such individuals has been considered, 
where an individual lived part of the time as a man and part of the time as a 
woman, marrying an indimdual of the opposite sex and apparently enjoying a suc- 
cessful marital state in each instance. It is highly possible that such a condition 
might exist if it be considered that both hormones may be present at the same time. 
In our case, the female characteristics outshadowed the male and this can easily be ex- 
plained by the amount of hormone present. Further, the fact that the androitin 
secretion diminished to zero following removal of the right ovotestis suggests that 
the left gonad which was not removed at operation is an ovary. It is also interesting 
that the ovarian tissue microscopically is much more the normal than the testicular 
tissue which shows atrophic changes. The individual then was more female than 
male. This is the first report in which both male and female se.x hornione.s haie 
been simultaneous!}’ demonstrated in hermaphroditism. Finklern made endocrine 
studies on a pseudohermaphrodite female and demomstrated only traces of estrogenic 
substances until after treatment ivlien the menses appeared and the estrogenic 
substance was increased in amount. 
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watery or pink fluid and bodies resembling corpora fibrosa. The lower pole had a 
yellow brown, striated appearance and threadlike tubules could be pulled from the 
surface, as from normal testis. Microscopic examination showed the upper pole 
typically ovary, with primordial follicles, graafian follicles in all stages of develop- 



Eiff. 4. Fig'. 5. 


Fig. 4. — Maturing graafian follicle. XIO.O. 

Fig. 5. — Testicular tubules partially atrophic. Note loose stroma and interstitial 
cells. xlOO. 

raent, corpora hyalinosa, and small cysts surrounded by hemorrhage. The stroma 
was characteristic of ovary (Pigs. 3 and 4). The lower pole was composed of 
seminiferous tubules in varying stages of atrophy. Some of the tubules contained 







THREE CASES OP PLACENTA PREVIA FOLLOWING 

TUBAL INFLATION 

Benjamin E. Urban, M.D., Milwaukee, Wis. 

D uring the past five years of nij'' private iiractiee, I have seen 120 
patients in whom a complete investigation of their infertile mar- 
riage was made. One hundred and two patients complained of primary 
sterility and the remainder of the secondary type. Ninety-eight had 
some degree of tubal patencj'^, whether normal or partial, judging from 
their sj’-mptoms, fluoroseo 2 D 3 '- in certain cases, and the kjnnographic trac- 
ings of the tubal peristalsis. Eleven became pregnant the month of 
inflation or the following month. According to the criteria of Rubin 
and others, these pregnancies can be attributed to the inflation. Ten 
of these patients had intrauterine pregnancies and one developed a 
tubal pregnancy. Of the ten women with intrauterine pregnancies, 
three developed placenta previa. This occurrence becomes even more 
unique when it is noted that but one other case of placenta previa has 
been seen in my private practice. 

All three patients with placenta previa were multigravida, this be- 
ing the fourth pregnancj'’ for one, the third for another, and the second 
for the last patient. Each had had one abortion. Curettage had been 
neeessaiy in onlj’- one case. All were spontaneous in origin. No pla- 
centa previa occurred in anj”- of the seven patients who had never 
before been pi’egnant and who became gravid immediately after 
inflation. 

The etiology of placenta previa is conjectural. Arey’- states that the 
detei’mining factors which cause nidation of the ovum and placenta- 
tion in anj-- particular area in a strictly phj’-siologic pregnancy are 
unknown. Cilia and muscular action have been held responsible for 
the tx’ansportation of the ovum to its implantation site. There is no 
reason to believe that tlie point of entiy bears anj’^ necessary relation 
either to the mouths of the uterine glands, which are too small to 
offer lodging, or to mucosal folds or furrows. In fact, the premen- 
strual endometrium is swollen and smooth at the time of implantation, 
whereas foldings are first cliaracteristic of the young gravid state. In 
man it is impossible to know whether chance or special qualities of 
the mucosa govern the selection of the site. Conceivablj'- the more 
pronounced premenstrual changes occurring in the fundus, and espe- 
cialU’ in the median planes, are significant in view of the predilection 
for these locations. Perhaps the .spot ma.y be lacking in cilia so that 
the embryo becomes stranded. 

Bethel Solomons in 1929 before the British Medical Association said that "a 
pathological condition of the endometrium is a fruitful cau.se of placenta previa. 
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SUMMARY 

1. A case of true unilateral hermaphroditism in an adult white person is reported. 

2. The phallus and ovotestis were removed at operation, leaving probably normal 
female internal and external genitalia. 

3. Endocrinologic study is presented for the first time in true hermaphroditism 
with the demonstration of both male and female sex hormones. The male sex 
hormone disappeared entirely while the female sex hormone increased in amount 
after operation. 
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Moyes, R. E.: The Problem of the Midwifery Services From the Standpoint of 
the Country Practitioner, Brit. M. J. 2: 386, 1936. 

The author describes the home conditions for maternity service that exist in 
a semiindustrial area in Newcastle-on-Tyne and in Nortli Northumberland. Tlie 
author is of the opinion that a great deal of harm is being done and undue alarm 
created among women by the publicity given to maternal mortality in the press. 
Any improvements in the maternity services of the country generally should bo 
along the following lines: (1) A medical man and a midwife should attend 
each case. (2) Routine antenatal care for each case. (3) Where necessary, 
aseptic equipment should be provided, to include blankets, bedpans, dressings, etc. 
(4) No midwife or district nurse should be allowed on duty with other cases 
that are suspect or septic. (5) Where necessary, anesthetics should be provided 
at the expense of the local authority. (6) An emergency service should be estab- 
lished in each area and also a scheme of expert service available for all conditions 
at all stages. 

P. L. Adair and S. A. Pearl. 

Massabuan, Guibal, and Joyeux: Ovarian Grafts. The Anatomic Conditions for 
Conservation of the Ovary in Situ, Gynecologic 35: 449, 1936. 

The blood supply of the ovary essentially depends upon the anatomic arcade 
formed by the two arterial trunks coming from the uterine and the utero-ovariau 
arteries respectively. Either one of these arteries can supply the ovary -nuth all 
the blood it requires. Hence ligation of only one of these vessels does not interfere 
with the nutrition of the ovary. Therefore, the author sees no justification for 
the complicated operations devised to save the branch from the uterine artery in 
order to ensure a proper blood supply for the ovary. A salpingectomy may safely 
be performed without interrupting the blood supply to the ovary. However, tlie 
author prefers ligation of the individual blood vessels in the mesosalxiinx rather 
than a mass ligature. 


J. P. Greenhili,. 
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Case 2. Hospital No. 7G623. Mrs. L. L., aged twenty-four, was seen on Feb. 4, 
1935, complaining of relative sterility. Four years previously she had had a 
spontaneous abortion at two months. 

Physical examination was relatively negative, except for a moderate girdle obesity. 
Pelvic examination was essentially negative. Basal metabolic rate was -2. Study 
of the husband’s spermatozoa revealed that the percentage of abnormal forms was 
well within the normal range. A reduction diet and small doses of thyroid were 
given. The patient was next seen on June 5, 1935. She had lost thirteen pounds in 
weight. Tubal inflation was done and the tubes were normally patent. The patient 
became gravid during that month, and when seen on Aug. 10, 1935, the uterus was the 
size of a seven to eight weeks’ gravidity. Quickening occurred on Oct. 10, 1935. 



Fig-. 1. — Kyniographic tracings of tubes of patients wlio liad placenta previa. Spasm 
■ at tubouterine junction. • • - 

The date of expected labor was about March G, 1936. On Dec. 9, 1935, when the 
patient was about twenty-seven to twentj' -eight weeks pregnant, she began to spot 
slightly with no pain. This continued very slightly until December 12 when there was 
a sudden passage of bright red blood. Total amount lost at this time was about 
150 to 200 c.c. She was transferred to the hospital and examination revealed the 
cervix to be dilated 3 to 4 cm., and the placenta was found covering part of the in- 
ternal os. The membranes were ruptured artificiallj’’ and a Voorhees’ bag was in- 
serted. Four hours later there was complete dilatation of the cervix, and an infant 
weighing lYi pounds was delivered by version and extraction. The infant died 
twelve hours after birth. Conv.alescence of the mother was uneventful. 

Case 3. — ^Hospital No. 7C2G5. Mrs. D. il., aged tliirtj'-seven, was seen July 23, 
1934, complaining of menorrhagia of one year’s duration and secondary sterility* 






















URDAN: PLACENTA PREVIA FOLLOWING TUBAL INFLATION 143 


Curettage should be done before the next pregnancy.” He stated that there had 
never been a repeat case in his practice since that procedure had been established. 

Solomons and H. E. Canter2 believe that placenta previa is caused by a deficient 
formation of decidua in the upper portion of the uterus with a normal decidual 
formation in the lower portion. They feel that the deficiency of stroma cells follow- 
ing infection, too frequent labor, etc., and their replacement by fibrous tissue is the 
reason for the deficient decidual reaction in the fundus. Changes in the endometrium 
as to diminution of stroma cells occur more readily in the upper portion than the 
lower with the result that there should be a normal decidual reaction in the lower 
part of the uterus. From their experimental work they conclude that the deficient 
decidual reaction in the upper part of the uterus is the cause of placenta previa. 

Holmes^ summarizes the etiologic factors of placenta previa as follows: (1) 
an antecedent endometritis, postpartum or postabortal, or the result of contamina- 
tion by intrauterine manipulations or other infections, or some pathologic alterations 
of the mucosa resulting from degenerative changes incident to neoplasm or endo- 
crine disturbances; (2) direct result of the effect of abnormal migrations of the 
ovum (gravity), overgrowth of the placenta or a reflexal placenta. 

No attempt to conclude that tubal inflation was an etiologic factor 
in the causation of placenta jirevia can he made here. Two of these 
patients had normal patencj^ and the other had uterotubal spasm. 
Each of these patients was a multigravida and one also had fibroids 
of the uterus. This patient had menorrhagia, but it is doubtful if there 
were any submucous fibroids as the menorrhagia was controlled by the 
use of desiccated thyroid. There no doubt had been some antecedent 
endometrial alteration in all cases. However, it is believed safe to 
assume that the insertion of the cannula could cause a release of a 
thickened mucous plug in the region of the internal os and the lower 
portion of the body of the uterus with the result that the endometrium 
in this area offered a better nidatory bed for the impregnated ovum 
than the endometi'ium in the upper portion of the uterus. 

CASE REPORTS 

Case 1. — Hospital No. 76265. Mrs. B. M., aged thirty, complained of secondary 
sterility. There had been three pregnancies; the first two, forceps deliveries at 
term, and the third ending in a six weeks’ spontaneous abortion. There had been 
involuntarj' sterility for the past four years. 

The physical examination was essentially negative, as was the pelvic examination. 
A Hiihner test was normal. Tubal inflation was done on Aug. 13, 1934, five days 
. after the cessation of the period. A graph typical of uterotubal spasm was obtained. 
The patient had shoulder pains immediately upon sitting up. She was seen on 
Oct. 28, 1934, with a history that her last menstrual period had occurred on Sept. 10, 
1934. Friedman test was positive. Pregnancy was marked by a slightly greater 
weight increase than normal. Her basal metabolic rate was -8%, and she was given 
small doses of desiccated thyroid. Quickening was noted on January 20. Date of 
expected labor was about June 17, 1935. On May the second, the patient spotted 
slightly and she was put to bed. The spotting recurred again one week and ten days 
later despite bed rest. She was then hospitalized. The following day she lost about 
200 c.c. of bright red blood -without any pain. Vaginal examination revealed the 
cervix to be long and to admit one finger. The placenta was found covering about 
two-tliirds of the internal os. The patient was about tliirty-five weeks pregnant. A 
low classical cesarean section was done and a four-pound, fifteen-ounce male infant 
was delivered. Both mother and infant left the hospital in good condition. 



MENSTRUAL FISTULA (TUBO-ABDOMINAL) 

With the Report of a Case 
Seymour Wimpfheimer, M.D., New York, N. Y. 

T he occurrence of a menstrual, tubo-abdominal fistula is sufficiently 
uncommon to merit the addition of such a case to the literature. 
. Menstrual fistula is a term proposed by Ballin^ for a fistula in a 
laparotomy scar characterized by the x>eriodic discharge of blood, 
more or less coincident with normal menstruation. He describes two 
types; namely, those due to direct communication with the uterine 
or tubal lumen, and those due to postoperative enclosures of endome- 
trial tissue in the abdominal Avail. The utero- or tubo-abdominal 
fistula, usually folloAvs an operation for pelvic inflammatory disease, 
in AAdiich partial or complete salpingectomy or partial hysterectomy 
has been performed. Occasionally it occurs after certain types of 
operation for ventral fixation of the uterus, esiiecially Avhere nonab- 
sorbable suture material has been utilized. The second type may also 
folloAV operations on the uterus and adnexa, during Avhich endome- 
trium may be deposited in the abdominal wall, as in cesarean section. 
Although most of these fistulas originate after a surgical operation, 
there haA’^e been reported rare instances of a pyosalpinx or a tubal preg- 
nancy Avhich have ruptured spontaneously through the abdominal Avail 
and resulted in the formation of a fistida. On the other liand, eiidome- 
triomas arising from displaced miillerian deriAmtives have also been 
reported as occurring in the abdominal Avail and giAung rise to periodic 
dischai’ge of blood. 

CASE REPORT 

An eigliteen-year-old unmarried Avoman was admitted to the Beth Israel Hospi- 
tal on Feb, 19, 1936. She complained of bleeding from an abdominal scar at each 
menstrual period since July, 1935. Previous to this licr menses ivere normal. She 
had had an appendectomy in 1934. In May, 1935, the patient, then lii’ing in 
Georgia, noted a yellow vaginal discharge before and after her periods, Tliis was 
associated AA’ith burning on micturition. Her June period was prolonged for thirteen 
days and was accompanied by severe lower abdominal pain and right costal pam 
w'hich radiated to the right shoulder. A dilatation and curettage was performed on 
.July 7, at Borne, Georgia on the diagnosis of an incomplete abortion. She ivas dis- 
charged from the hospital after a stay of three days but returned the following 
day with a temperature of 103° P. A laparotomy ivas immediately done and both 
tubes and the loft ovarj- were removed. There was no drainage of the ivound. She 
Avas alloAved to leaA-e the hospital after eight days. 

On the second day of her next menstrual period she obserA-ed a bluish .swelling 
at the lower end of the abdominal scar. The SAA-elling increased in size, became pam- 

•Ballin, M. ; Sur;?. Gynec, Obst. 40: 525. 1928. 
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The patient had been married for sixteen years and iiad one full-term delivery four- 
teen years previously. In 1926 she had had a cervical repair and appendectomy 
performed. Four years previously she Iiad had a ddatation and curettage for in- 
complete abortion. A hysterectomy had been recommended because of the menor- 
rhagia and small iibroids. 

Physical examination vas. negative, except for the fact that the patient was mod- 
erately overweight and had a mild myxedematous appearance. Pelvic examination re- 
vealed the uterus to be slightly larger than normal and slightly irregular on the 
right side, as though there were several small subserous fibroids. The cervix was 
clean and normal in appearance. Basal metabolic rate was -12.9 per cent. The 
Hiilmer test was normal. She was gh'en small doses of thyroid extract for her hypo- 
thyroidism, and iron therap}’’ for her mild secondary anemia. After eight weeks of 
therapy the patient’s general well-being was considerably improved, and her men- 
strual periods had approached the normal both in duration and in the amount of blood 
lost. Because of no pregnancy after five months of therapy, a tubal inflation was 
done on Jan. 11, 1935. The tubes were normally patent. The patient became preg- 
nant immediately. Quickening was felt on May S. The date of expected labor was 
Oct. 9, 1935. On Sept. 2, 1935, the patient had slight painless bleeding, bright red 
in color. She was transferred to the hospital. The bleeding was intermittent on 




Fig:. 3. — Normal patency. 


Sept. 3, 1935. There was no bleeding until September 6, when the patient had a 
painless hemorrhage of about four ounces of bright red blood. Vaginal examination 
was done and the cervix was found to admit one finger with the placenta covering the 
entire internal os. The patient was approximately thirty-five weeks pregnant. A 
cesarean section was performed and the placenta was seen to be completely covering 
the internal os. A male five-pound six-ounce infant was delivered. The condition 
of both mother and infant was good. The patient has been examined at frequent 
intervals and one small subserous fibroid is noted on the right side of the uterus. 
Menstruation has remained within the normal limits under small doses of thyroid. 


SUMMARY 

Three eases of placenta previa in Avomen avIio became pregnant im- 
mediately folloAving inflation are reported. All three patients -were 
multigravida Avith long periods of sterility since their last pregnancies. 
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and the fistulous opening was excised down to the fascia. In the subcutaneous tissue, 
the fistulous tract could not be identified, but when the fascia was exposed, the 
opening was observed and a probe was inserted for a distance of two inches. The 
peritoneal cavity was opened. After separation of many dense adhesions between 
uterus and omentum, the relationship between the fistula and the uterus was estab- 
lished. The right tube and most of the left tube and ovary had been removed at the 
previous laparotomy. The right ovary was cystic and enlarged to the size of a 
peach. The uterus was dextroverted, and the fistulous tract was found to go to the 
stump of the left tube whicli was situated to the right of the median line. The 
fistulous tract, the stump of the left tube, and the interstitial portion were removed 
by a cylindrical excision of the uterine wall down to the level of the endometrium. 
The opening in the uterus was closed by two layers of buried sutures of chromic 
catgut. A Lembert suture was used for the .serosa. Tiie left round ligament was 
used to cover over the sutured area by sewing it to the anterior wall of the uterus. 


Fie. 2. — Microphotograph (high power) showing the tissue spaces lined by foreign 
body giant ceils simulating epithelial tract. 

The patient made an uneventful recover 3 ^ The operative wound healed by pri- 
mary union, and when the patient was last seen eleven months after the operation, 
her menses were somewliat irregular but there was no recurrence of bleeding from 
the abdominal scar. 



PATHOLOGIC REPORT (DOCTOR A. PLAUT) 

A. A strip of skin 14 cm. long and 1 cm. wide. Microscopic section showed 
chronic inflammation of the subcutaneous tissue. There were present giant cells 
and pigment. Some giant cells coniained highly refractive, partly crystalline, small 
foreign bodies. 

B. Another piece of the specimen was irregularly conical, measuring 4 by 3.5 cm. 
at the base and 5 cm. in height. The base was formed by muscle tissue and dense 
fascialike tissue. The uppermost portion was irregularly conical; this portion was 
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ful, and ruptured spontaneously in three days, discharging bloody fluid. The 
wound healed over in a few daj'S. For the five months previous to her admission 
to the hospital, the bloody discharge appeared wdth each menstruation. 

On admission there was an induration one inch in diameter at the lower end of 
the midline abdominal scar. In the center of this area was a pinpoint opening dis- 
charging sanguineous fluid. The uterus was found to be fixed anteriorly. No other 
masses were palpated. The smear of mucopurulent discharge from the cervix re- 
vealed the presence of gonococci. No gonococci were found in the urethral discharge. 
The complement fixation test for gonorrhea was weakly positive. The Wassermann 
and Kahn tests were negative. Fed blood count was 3,500,000, hemoglobin 70 per 
cent. The sedimentation rate was normal. 



Fig. 1. — Roentgenogram. Lipiodol shadow in uterus, stump of right tube and fistulous 
tract from stump of left tube to tiie abdominal wall. 

Further diagnostic and therapeutic procedures had to be postponed because of the 
active gonorrhea. The patient received hyperpyrexia treatment as developed by 
Bierman and Horowitz for the cure of her gonorrhea. On the day following the 
treatment and on three subsequent occasions the smears were negative for gonococci. 
The cervical discharge disappeared. 

In order to determine more clearly the true condition, lipiodol was injected 
through the cervix into the uterine cavity. There was no escape of oil through the 
sinus opening. The x-ray, however, showed the right tube closed about 1 cm. from 
the istlimial end and a sinus tract leading from the left tube to the abdominal wall 
(Fig. 1). The diagnosis was therefore made of tubo-abdoininal fistula. 

On March 13, I. C. Eubin excised the tract under spinal anesthesia. The operative 
procedure and findings were as follows: the scar containing the indurated portion 



THE USES AND LIMITATIONS OP EOENTGEN PELVIMETEY 

- Herbert Thoms, M.D., New Haven, Conn. 

W ITHIN the last fifteen years obstetrics has seen the development 
of a number of roentgen methods for measuring the bony pelvis. 
The advantages in obstetric practice of possessing information regarding 
the dimensions of the pelvis are obvious, and it is also true that such 
information must leave no doubt as to its accuracy. The chief methods 
in vogue todaj’- are accurate to the degree necessary for all obstetric 
purposes, and certain stereoscopic methods, although requiring a good 
deal of special technic and apparatus, not only appear reliable but are 
quite striking in their portrayal of the pelvis. 

"With the experience gained from the use of these newer methods of 
pelvimetry, it is apparent that we arc in a process of transition from the 
general use of certain old-time methods to the adoption of newer and 
more accurate ones. These later methods have not only given us new 
concepts with regard to what we formerly considered the normal female 
pelvis but also a newer knowledge of the adaptation of the fetus to the 
l)irth canal in the process of birth. However, in any discussion of the 
usefulness of these methods we must not forget that the scientific conduct 
of labor involves so many factors that even possessing such exact dimen- 
sional knowledge, we should not form a concept of the i^rocess of birth 
which is entirelj’- mechanical. 

Let us consider for a moment some of tliese factors. The birth canal 
is composed not only of the bony structures but of soft pqrts, and the 
fetus also is composed in the same way. hlensuration of tiiese bony 
structures therefore is not an entirely complete survey of the birth 
passage and its passenger. The forces which are concerned in labor 
are subject to influences which render tliem both voluntary and involun- 
taiy, and it would appear that much of this influence is hormonal m 
character. In addition, the influence of such factors as race, constitu- 
tion, disease, emotion, and pain all shai'e in the complex process. The 
usefulness of the knowledge of the dimensions of bony structures of the 
pelvis and fetus, therefore, has certain limitations, and to draw definite 
conclusions as to the outcome of labor without considering the whole 
picture is not only hazardous but unscientific. In other words, the 
greatly useful knowledge which these roentgen methods has given ns 
must be properly assimilated with our greatest therapeutic weapon, 
namely, clinical experience. It is not enough to visualize the pelvis and 
fetus in space by means of roentgenograms. Indeed it is easy for the 
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2 cm. lugli and measured about 2 cm. at the base, A round pedicle about 8 mm. in 
diameter connected this portion with the aforementioned one. A fistula opened at 
the tip; it could be probed deep into the specimen. On microscopic examination the 
opening at the conical end corresponded to tlie interstitial portion of the tube. 
The mucosa nns slightly inflamed but otherwise nothing unusual was seen. There 
were no glandular structures in the muscle tissue surrounding the interstitial portion 
of the tube. The. mj'-ometrium was not inflamed. The large section of the muscle 
and fascial portion of the specimen showed very little change in the muscle tissue, 
hlany tissue spaces in the fascia were distended and were lined with large cells, 
mostly of the character of foreign body giant cells. In some of the tissue spaces 
this lining was so regular that it simulated epithelium (Fig. 2). There were no 
epithelial structures. In the surroundings of this foreign body reaction, recent 
hemorrhage was found and much old blood pigment. There was much diffuse in- 
flammation and some evidence of regeneration. A similar picture was seen in the 
smaller piece of tissue which consisted of muscle tissue and fat tissue with many 
Ijunphoid foci. 

Diagnosis; Blood pigment and foreign bod}" inflammation leading from inter- 
stitial portion of tube to the cutis of the abdomen. 

The points of interest in this case may be briefly summarized : 

1. The fistula developed soon after a laiiarotomy -where no drainage 
■was instituted and no unabsorbable suture material used. Infection 
may be presumed to have been jiresent. The production of the sinus 
tract probably followed the resolution of a hematoma or exudate 
around the stump of the left tube which became adherent to the 
lower angle of the incision, eventually breaking through the line of 
least resistance and leaving in its wake an irregular fistulous tract. 

2. It was possible to demonstrate the tubo-abdominal fistula by 
means of a radiopaque substance which identified the tube involved, 
thus facilitating the operative procedure. 

3. Though the fistulous tract could be probed, the pathologic exam- 
ination failed to reveal any definite epithelialized tract. The micro- 
scopic section -showed tissue spaces lined by foreign body giant cells, 
simulating epithelial-lined tracts. These spaces evidently provided 
the avenue of escape for the blood from the uterine cavity to the 
abdominal surface, 

1 want to thank Dr, Hubin for the privilege of reporting this case. 

1000 Pakk Avenue 
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measured and' delivered upward of 500 primiparous women. In con- 
clusion, I would say that at the present time we have methods which 
are entirely adequate for measuring the pelvis as a routine procedure. 
Our next problem is to enrich our knowledge and experience liy apply- 
ing these methods to wide clinical use. 

REFERENCES 
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VOLIBIINOUS HERNIA OF THE CULDESAC OF DOUGLAS 
TREATED BY TOTAL COLPECTOMY 

Louis E. Phaneuf, M.D., Sc.D. (Hon.), F.A.C.S., Boston, ]\'rASS. 

l^UBING the last twenty-one years I have encountered thirty-eight large hernias 
of the culdesac of Douglas. The terms posterior vaginal hernia and enterocele 
have also been applied to this lesion. tWiile a small amount of bulging of the 
culdesac is usually associated with all extensive rectoceles, the large definite hernias 
are not commonly met. In my experience the vaginal operation devised by George 
Gray Ward, which consists of a free dissection of the sac from aU its attachments, 
transfixion and ligature of the base after reducing its contents, resection of the sac, 
approximation of the uterosacral ligaments in the median line and a high perineor- 
rhaphy, is attended with very satisfactory results. For the hernias complicated by 
adhesions, I have resorted to the Moschcowitz operation, by obliterating the culdesac 
intraabdominally by means of superimposed layers of purse-string sutures. While 
this procedure was devised for prolapse of the rectum, it is equally efficient in the 
treatment of a culdesac hernia. My statistics show that twenty-eight patients were 
treated by the Ward technic and ten patients by the Moschcowitz procedure. Kc- 
cently I have treated an enormous posterior vaginal hernia, the size of a fetal head, 
which could not be kept within the pelvis, even with the patient flat in bed. A 
small uterus was totally prolapsed and rested on the superior surface of the mass. 
Because of the large size of this hernia, I have employed total colpectomy or 
colpocleisis, with a gratifying result. The case of this patient forms the basis of 
the report which follows. 

CA.SE REPORT 

Mrs. C. McD., aged fifty-nine years, was admitted to the Gynecological and 
Obstetrical Service of the Carney Hospital on Aug. 26, 1936. She stated that five 
years ago she had first noticed a mass protruding through the vulva wliich slic felt 
was “falling of the womb” and that the mass had become progressively more pro- 
nounced. There was nothing remarkable in her family and personal histories. The 
onset of menstruation occurred when she was sixteen years of age; the periods were 
of the twenty-eight-day type, lasted three days, and were painless. She had been 
married forty years, her husband having died of pneumonia, trventy years previously. 
She had had five children, all of whom were living and well, the oldest being thirtj 
eight and the youngest twenty-eight years of age. The first and third children were 
delivered instrumentally and the others normally. There were no abortions or mis- 
carriages. She had occasional nocturia, getting up once at night, and she had alway.s 
been obese. 
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inexperienced and entlinsiastie to be sidetracked into false security 
if too mncli emphasis is given to roentgen information so obtained. 

Eoentgen methods are of great value, but they must be properly in- 
terpreted. At the present time, I have reached certain conclusions as to 
what should constitute an accurate and useful survey of the pelvis for 
practical obstetric purposes, and these are: 

First: A roentgenogram showing the outline of the superior strait 
Avhicli maj^ admit of reduction to its actual size and thus, drawn on 
centimeter paper, incorporated with the prenatal history. This iDro- 
eedure is entirely satisfactoiy in using the grid method plus the centi- 
meter glass screen for reduction, the details of which I have set down 
elscAvhere.^ 

Second: A lateral pelvic roentgenogram which may also be plotted 
in the same manner as above if desired. This should depict all of the 
anteroposterior diameters from the superior to the inferior strait, the 
contour and position of the sacrum, and the character of the saero- 
seiatie notch. Lateral roentgenograms at term or early in labor have 
an added advantage in showing the size and station of the fetal head 
and the relationship of this body to the birth canal. 

Third: By internal pelvimetry determining the bispinous diameter 
using the method described by Hansen,^ and by external pelvimetry of 
the outlet determinmg the anterior sagittal, posterior sagittal and inter- 
tuberal diameters. 

The above roentgen information may be obtained, using but two 10 
bj’- 12 inch films, thus reducing the cost to a practical minimum. I have 
previously emphasized the advantages of the routine use of measures 
similar to the above, and in primiparous women I am convinced that 
they are of paramount importance. The older methods of estimating 
pelvic capacity are unreliable even in experienced hands, and the loss 
of a baby through an untimely operative procedure or of a mother 
through a delayed cesarean section may occur in these same hands as a 
result of inexact knowledge of the pelvic capacity. 

The roiitine use of these measures is bound to have influence on future 
obstetric procedure through the important knowledge that we have 
already obtained regarding variations of the pelvis. The occurrence of 
wide variations in pelvic form in presumably normal individuals has 
changed our whole concept of the “normal female” pelvis. The value 
of greater statistical and clinical knowledge of these variations in rela- 
tion to labor is obvious if we consider what a large experience will offer. 
These measures become then of great importance to the individual and 
to the development of our knowledge of the subject. 

The value of the routine use of the above procedures has become much 
impressed upon me during the past two years, in which time we have 
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Scott’s solution. The uterine cavity measured two and one-half inches. A circular 
incision was made around the cervix and another around the prolapsed mass about 
2.5 cm. below the urinary meatus. Vertical anterior and posterior incisions were 
made in the median line, uniting the two circular incisions. The vagina was then 
dissected off in two halves. The cervix was split in two, the anterior lip excised, 
then the posterior lip. The remaining cervical lips were approximated with five 
interrupted sutures of No. 2 chromic catgut, two on each side of the uterine cavity 
and one in the center over the canal, in which was tied a strip of Penrose tubing. 
The bladder and culdesac of Douglas were sutured to each other by means of inter- 
rupted sutures of No. 1 chromic catgut, gradually reducing the mass. Two purse- 
string sutures, one of No. 0 and one of No. 1 chromic catgut, superimposed, were 
placed in the perirectal fascia to reduce the rectocele. The edges of the vaginal 
incision were united with interrupted sutures of No. 2 chromic catgut, allowing the 
drain to come out through the central opening. The large mass was well reduced 
by this procedure. 



Fig. 2. — Eighteen days after total colpectomy, colpocleisis, and _ perineorrhaphy. The 
photograph was taken while the patient strained. 

The pelvic floor was opened below the mucocutaneous border. The levator am 
muscles were freed on each side and a flap of posterior vaginal wall dissected up 
ward. The levator ani muscles and their fascia were approximated with four inter 
rupted sutures of No. 2 chromic catgut, the triangular ligament was united wi • 
four interrupted sutures of No. 0 chromic catgut, as were the superficial perinea 
tissues. The vagina and external perineum were closed with interrupted sutures 
of No. 1 chromic catgut. The primary result appeared to be excellent. A sc 
retaining catheter was introduced into the bladder, about 1,000 c.c. of clear urine 
being obtained. The .spinal anesthesia had been satisfactory and the patient nas 
returned to bed in good condition. 

The patient made a good recovery from anesthesia, being kept comfortable nith 
small doses of morphine. She passed considerable urine through an indwelling 
catheter. Her bowels were closed for seven days. On the second postoperative day 
her blood pressure dropped to 110 systolic and 55 diastolic, for which 2 gr. (0- - 
gm.) of thyroid extract, three times a day', were prescribed. Urinary antiseptics m 
the form of methenamine, acid sodium phosphate and ammonium chloride acre 
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The pliysical examination revealed the blood pressure to be 212 systolic and 110 
diastolic. Except for obesity there was nothing remarkable about her development. 
The head and neck were noi'mal except for the fact that she had poor teeth. The 
chest was large and symmetrical; the lungs were normal; the heart was large, the 
aortic second sound being very sharp, and there were extra systoles and compensatory 
pauses. The abdominal examination showed diastasis of the recti muscles, a small 
umbilical hernia, marked obesity of the abdominal walls, and a pendulous abdomen. 
A hallux valgus was present on each foot, otherwise the extremities were not remark- 
able. Examination of the genitals revealed a mass the size of a fetal head which was 
extruded through the vulva and severely ulcerated. It consisted of a voluminous 
hernia of the culdesac of Douglas, on which rested a small atrophied uterus, in com- 
plete prolapse (Fig. 1). Tliis mass, which rested on the bed between the patient’s 
legs, was reduced into the pelvis, but it was impossible to keep it there, as it again 
rolled out mth the slightest intraabdominal pressure. A consultation was held with 



Fig-. 1. — Hernia of the culdesac of Douglas, posterior vaginal hernia, accompanied 
by the total prolapse of an atrophied uterus. The dark spot in the center is the 
external os of the cervix. 

the Medical Service of the Hospital, rvhich advised slow' digitab’zation because of her 
cardiac disorder and gave the preference to spinal anesthesia. The urine, which was 
acid, varied in specific gravity from 1002 to 1020, albumin varied from the slightest 
possible trace to a slight trace, and the sediment showed pus, free and clumped, and 
bacteria. The hemoglobin was So per cent, the red cell count 3,450,000, and the 
wliite cell count 8,900. 

The patient w’as kept in bed from August 26 to September 8, during which time 
the ulcers on the prolapsed mass were painted with 4 per cent mercurochrome solu- 
tion. On the last mentioned date the ulcers were completely healed and the blood 
pressure had dropped to 170 systolic and 90 diastolic. She was, therefore, prepared 
for operation, which was performed on Sept. 9, 1930. 

Operation . — Spinal anesthesia was administered, using 200 mg. of novocaine 
crystals. The parts were scrubbed with green soap and water and painted vrith 
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Eosentlials reports a case of purpura appearing in a man after tlie ingestion of 
quinine. In an interval between attacks, tlie patient’s idiosyncrasy to the drug 
was tested by the intradermal injection of a minute amount of quinine and urea 
hydrocliloride. A profuse generalized purpura developed. The examination of the 
blood showed: “Hemoglobin, 90 per cent; red blood cells, 5,000,000; white blood 
cells, 16,000; platelets, 90,000; polymorphonuclear neutrophiles, 50 per cent; 
lymphocytes, 42 per cent; monocytes, 6 per cent; coagulation time, nine minutes; 
bleeding time, three minutes; tourniquet test, positive; clot retraction, none.’’ 

CASE REPORT 

Mrs. E. L. (Bronx Hospital Ho. 53603, Clinic No. 33199), a twenty-eight-year- 
old white woman, was admitted to the Obstetric Service of the Bronx Hospital at 
3:45 p.ir. on March 8, 1935, because of indefinite pains the day before, slight stain- 
ing, and postmaturity'. The expected date of confinement was Feb. 25, 1935. 

The patient’s general condition on admission was good. The blood pressure 
was 134/86; temperature, 98° F. ; pulse, 80; respiration, 20; heart rate, 90. There 
was a systolic blow at the apex. The presentation was vertex E.O.A.; height of 
fundus, 40 cm.; fetal heart, E.L.Q., 132; fetal head engaged; dilatation of cervix, 
one finger. 

A soapsuds enema was given at 4:10 p.m.; and labor was induced medically by 
means of two ounces of castor oil and 20 gr. of quinine administered in divided doses 
of 5 gr. at fifteen-minute intervals betrveen 5:00 and 6:00 P.M. By 9:00 P.M. the 
pains had become regular and strong, and the patient was removed to the delivery 
room. The membranes ruptured spontaneously at 9:25 p.m., and ten minutes later 
the patient was delivered of a living female child weighing 9 pounds, 11 ounces. No 
anesthetic was required. Following the expression of the placenta, a first degree 
laceration of the perineum was repaired, and 1 c.c. of pituitrin was admin- 
istered. The patient was returned to the ward one hour later. 

The patient had attended the Antepartum Clinic since Oct. 2, 1934. Her previous 
medical, surgical, and obstetric liistory was negative. Menstruation occurred irreg- 
ularly every sixty to ninety days; the last period was INIay 18, 1934. IVassermann 
and Kahn tests were negative, and the pelvic measurements were normal. The 
prenatal course was unventful. The patient’s first pregnancy had terminated m a 
normal child on Nov. 13, 1927. 

At 11:45 P.M., March 8, 1935, two hours after delivery, the patient was found in 
severe circulatory collapse. Her blood pressure was 76/60; pulse, 100. She was 
very pale and was perspiring profusely. She had been bleeding moderately from 
the vagina since delivery'. She was also bleeding from the gums, and there was a 
purpuric hemorrhage in the umbilical region. The \'ulva was edematous, and the 
vagina markedly eechymosed. The patient now stated that six years prior to admis- 
sion she had taken an emmenagogue, following which .she had developed purpura and 
vaginal hemorrhage. Treatment had consisted of calcium and horse serum intra- 
muscularly. Blood examination at that time had showed marked reduction of the 
platelets and prolonged bleeding time. After tlie patient’s recovery', she had been 
given a teaspoonful of elixir of iron, quinine, and strychnine, following which 
purpura again developed; .she was advised to take no more quinine. 

A consultant then advised agaimst retesting the patient for .sensitivity to quinine, 
especially since her condition was poor, for liis previous experience had shown the 
dangers of such a xfoccdure. Morphine sulphate 0.25 gr., caffeine 7.5 gr., fluide.x- 
tract of ergot 2 drams, and emutin 1 c.c. were administered. The vagina was packed 
with iodoform gauze, through which the blood continued to ooze until March 12, 
when the packing was removed. 
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given while the self-retaining catheter was in place, and the perineal sutures were 
painted daily with 4 per cent solution of mercurochrome. The catheter came out 
on the seventh postoperative day and was not replaced. The drain fell out on the 
ninth day. She was allowed to sit in a chair on the sixteenth postoperative day 
and was discliarged from the hospital on the eighteenth day after operation. 

At the time of discharge the perineum was healed and gave good support. The 
vagina was healed. There was no bulging on hard straining. The result was satis- 
factory (Fig. 2). The patient was discharged cured. 

In my experience of 38 posterior vaginal hernias, this was the largest encoun- 
tered, and it was felt that it could not be cured by ordinary means. 

REFERENCES 
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Hernia. The Cyclopedia of Medicine, Philadelphia, 1936, P. A. Davis Co., pp. 492- 
495. 

Note: The illustrated technic of total colpectomy will be found in the Am. J. 
Obst. & Gynec. 30: 54S, 1935, 
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PURPURA HEMORRHAGICA COMPLICATING THE 

PUERPERIUIM’^ 

A, Charles Posner, M.D., F.A.C.S., New Tork, N. Y, 

(From the Ohstetrio Service of the Bronx Hospital) 

P UEPURA, whether primary (essential) or secondary (either toxic or allergic) in 
^ nature, is a rare complication of pregnane}' and the puerperium. In 1925 
Rushmorei collected forty-seven instances from the literature, to which he added one 
case of Ms own. Several cases have been reported since then, bringing the total 
to about seventy. The mortality, as computed by deSaussure and Townsend,^ is 55.7 
per cent. Cases in wliich both mother and child are affected are unusual (seven in 
Rushmore’s series), and recovery of both is exceptional. 

'Waltner,3 in 1924, reported a case, not cited by Rushmore, of a woman of tliirty- 
eight years, who had displayed S}Tnptoms of essential purpura hemorrhagica inter- 
mittently since the age of fifteen. One pregnancy had been uneventful. In the 
seventh month of her second pregnancy, purpura again appeared. The child was 
bom with purpura. Both patients recovered. 

Liebling^ (1926) reported a case of purpura hemorrhagica, with recovery, in a 
mother and her newborn infant. The etiology was presumably a latent toxemia 
of pregnancy. 

Rodecurt’ss case of purpura in a newborn baby was attributed either to 
toxemia of the mother or to strangulation by the umbilical cord. The mother 
displayed thrombopenia but no purpura. 

The cause of Siegler’sG case of purpura hemorrhagica was latent toxemia of 
pregnancy. Although the mother recovered, the cluld died at the age of four days, 
probably from purpura hemorrhagica ; autopsy was not permitted. 

Peslikin and Millerr describe a case of allergic purpura hemorrhagica due to 
quinine and ergot taken as an abortifacient. Therapeutic abortion was performed, 
and recovery ensued. 

‘Read before the Section of Obstetrics and Gynecology', New York Academy of 
Medicine, January 28, 1936. 



158 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


pulse rate, which was 160 on March 9, the day after delivery, subsided gradually 
until it reached 72 on the day of discharge. The blood pressure ranged between 
150/90 and 70/50. Mother and baby were discharged on March 29, in good con- 
dition. 

The baby developed a generalized purpura shortly after birth. Purpuric and 
ecchymotic spots appeared on the abdomen, chest, both forearms, and thighs. 
Twenty c.c. of whole blood were administered intramuscularly the day after birth. 
A slight subconjunctival hemorrhage was noticed on March 11; the fundi were 
normal the following day, however, A quinine patch test, made March 15, was 
negative. The pui'puric spots had practically disappeared at the time of discharge. 

At postpartum examination on April 13, 1935, the condition of both patients 
was good, and purpura was no longer present. 

During convalescence, the mother admitted having been confined in EocMand 
State Hospital for ‘‘nervous breakdown.” Her record from that institution shows 
that she was admitted on Dec. 29, 1933, with dementia precox, catatonic tjqje. She 
was discharged as improved on March 17, 1934. During the night of Peb, 14, 1934, 
the patient’s nose began to bleed, and continued to bleed until the follomng day. 
There was also hemorrhage from the gums, and purpuric spots were present on the 
bridge of the nose, buccal mucous membranes, and inner surfaces of the thighs. 
The diagnosis was purpura hemorrhagica. 
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Bacon, H. E.: The Specificity of the Frei Test in Lymphopathia Venera, Am. 

Digest. Dis. & Nutrition 2: 570, 1936. 

The author presents an extensive review' of the literature and emphasizes the 
importance and specificity' of the Frei test in lympathia venera or lymphogranu- 
loma inguinale. He stresses the importance of proctologic examination. In a 
series of 155 cases 96.7 per cent gave a positive Frei test. Three of the remaining 
5 patients show'ed a positive Wassermann reaction. During the institution of 
antisyphilitic therapy- and even after tlie completion of the course, he repeatedly 
failed to obtain a positive Frei test. Bacon feels that apparently- there exists a 
reciprocal immunologic reaction between sy-philis and ly’mphopathia venera. H® 
calls attention to other authors who noted that in the presence of a recent or an 
active syphilitic process the Frei test may be rendered temporarily inactive. 

His observations over a period of two y-ears on the Frei reactions in various 
stages of the disease indicate that in the presence of clinical evidence one negative 
test does not exclude presence of this disease. 


J. P. Greenhibb. 
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At 2:00 A. SI., March 9, the patient received 600 c.c. of whole blood by the Soresi 
method; at 5:10 A.sr., 500 c.c.; and at 3:30 P.sr., 500 c.c. As hemorrhage from the 
vagina and gingival margins persisted, the patient was given another transfusion of 
500 c.c. on March 10. The fifth and last transfusion, of 400 c.c., bringing the total 
to 2,500 C.C., was administered on March 13. 

On March 11, numerous purpuric spots were observed on the left forearm. 
Marked ecclijunosis was present at the site of transfusion. The mucous membranes 
were pale. Eye examination showed subconjunctival hemorrhage and pallor of 
discs. 
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2 

min. 

3/26/35 

52% 

3,800,000 

9,000 

71% 

2% 

22% 

5% 





3/28/35 

68% 

3,790,000 

7,900 

54% 


44% 

2% 

288,000 

1 

min. 

3 

min. 

3/29/35 

74% 

3,800,000 

6,100 

73% 

2% 

23% 

2% 

230,000 

2 

min. 

3 

min. 

*1600 

c.c. whole blood administered by three transfusions. 





‘oQO c.c. whole blood administered. 
t400 c.c. whole blood administered. 
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3/ 9/35 

60% 

2,980,000 

24,500 

39% 

8% 

48% 

5% 

10,000 

25+ min. 

If min. 

3/11/35 

47% 

3,280,000 

14,000 

54% 

12% 

17% 

10% 

24,000 

5 

min. 

3 

min. 

3/12/35 

64% 

2,800,000 

14,200 

74% 

5% 

10% 

2% 

36,000 

3 

min. 

4 

min. 

3/13/36 

64% 

4,230,000 

10,000 

57% 

10% 

26% 

7% 

55,000 

3 

min. 

3 

min. 

3/14/35 

65% 

2,620,000 

11,400 

50% 

4% 

34% 

2% 

88,000 

2 

min. 

4 

min. 

3/15/35 

63% 

3,760,000 

10,900 

50% 

6% 

34% 

8% 

96,000 

2 

min. 

3 

min. 

3/18/35 

78% 

4,200,000 

10,300 

10% 

6% 

80% 

4% 


3 

min. 

34 min. 

3/25/35 

65% 

4,080,000 

14,000 

36% 


53% 

11% 

220,000 

1 

min. 

2 

min. 


The decrease of the x^nrpuric spots began on March 17. Frequent examinations 
of the blood of both mother and baby were made, as shown in Tables I and H. 
Examination of the feces of both mother and baby revealed no occult blood; the 
benzidine tests of both were negative. 

The mother’s condition improved gradually. Iron and ammonium citrate and 
liver extract were administered daily. The temperature fluctuated between 99,8° E. 
and 103° E. until the twenty-first day of illness, when it returned to normal. The 
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and its consistency soft and crumbly. The myometrium had partially been replaced 
by this tumor tissue, but a- distinct line of demarcation could still be made out. 
Normal endometrium could not be recognized throughout the entire mucous mem- 
brane, the tumor extending continuously to the point of amputation. 

Microscopic. — ^Histologically, the endometrium was seen to be replaced by a tissue 
composed of squamous cells arranged in the form of compact papillary cords tend- 
ing to form rounded or clubbed ends- This tissue extended down to the myometrium 
where a distinct line of demarcation could be distinguished. The squamous cells 
composing the tumor tissue were immature, in the main being in a transitional stage. 



Fig-. 1. — Gross specimen. The entire endometrium is replaced by a papillary tissue 
which measures 0.5 cm. in diameter. 



trium can be seen. 

In areas, beginning heratohyalinization could be seen, and here occasional mature 
cells showing mitotic figures were discernible. Arrangement in the form of "pave- 
ment” stratification was also present. Numerous sections taken through different 
areas of the uterine wall failed to .show even the slightest evidence of normal endo- 
metrium. 

Following the operation the patient’s recover}' was uneventful, and after tliree 
weeks .she was transferred back to the ilorrisania Ho.spital for the purpo.se of re- 
ceiving more radiotherapy. She has been there ever since, and has received 8,000 






DIFFUSE SQUAMOUS CELL CAECINOMA OF THE UTEEUS 
Frank SriELiMAN, M.D., New York, N. Y. 

(From the Gynecological and Ohsteirical Service and Department of Laboratories of 

the Lincoln Hospital) 

D iffuse squamous cell eareinoma involving the fundus of the 
uterus was first described by Euge^ in 1882. Since that time ap- 
proximately 40 eases have been reported in the literature. The condition 
probably occurs with much more frequencj’- than is suspected, and its 
nonrecognition must be attributed to the fact that radiotherapy'' has 
become almost universally the method of treatment in carcinoma of the 
cervix. Since the acceptance of this form of treatment makes the oppor- 
tunities for the study of such material as is here presented more and 
more limited, the following ease is worthy of detailed recording. 

REPORT OF CASE 

A. M., aged sixty-five, never gravid, was admitted to the Lincoln Hospital on 
Sept. 22, 1934, complaining of vaginal bleeding of eighteen months’ duration. She 
had menstruated regularly until her menopause at the age of forty. In October, 1933, 
she had been at the Morrisania Hospital where an epidermoid carcinoma of the 
cervix was found, for which she received 3,060 mg. hr. intrauterine radium, and 
5,040 mg. hr. to the cervix. Following this she was free of bleeding until one month 
before admission to the Lincoln Hospital, at which time she was again bleeding pro- 
fusely. Her general physical and laboratory examinations were essentially negative. 
Pelvic examination showed a shortened, contracted vagina which admitted only one 
finger to a depth of one inch. There were senile changes and desquamation of the 
vagina, so that the cervix could not be felt. 

All parametria were obliterated. On rectal examination a short cervix, and a 
retroverted soft uterus enlarged to the size of a two months’ gravidity could be 
palpated. Because of the enlarged soft uterus, and because the patient had re- 
ceived radiotherapy to the cervix, it was felt that the body of the uterus rather than 
the cermx was the cause of the bleeding, and a hysterectomy was decided upon. A 
supravaginal hysterectomy with bilateral salpingo-oophorectomj^ was performed 
under general anesthesia with comparatively little difficulty, care, however, being 
exercised to wall off the uterine cavity at the site of amputation by means of large 
clamps in order to prevent soiling of the peritoneum by anj’' material present in 
the uterus. 

PATHOLOGIC REPORT 

Gross . — The specimen consisted of a .symmetrical uterus which had been supra- 
va^nally amputated, enlarged to the size of a two-and-one-half-month gramdity. 
Its external surface was smooth, peritoneal surface intact, and consistency cystic. 
On section, the uterine cavity was distended due to the presence of about 3 ounces 
of scropurulent exudate. The endometrium in its entire extent was replaced by a 
friable papillary tissue having a thickness of 0.5 cm. Its color was grayish white 
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2. Those primary in the fundus with spread downward. 

3, Those in which no primary lesion can lae recognized, the carcinoma appearing 
as one continuous tumor lining the endometrium symmetrical!}'. 

According to this 'classification, the case here reported in all proli- 
ahility falls within the first group, for, although absolute proof cannot 
he advanced because the cervix was never removed, the very first ex- 
amination at the Morrisania Hospital showed a lesion .sufficiently large 
to warrant its acceptance as being primaiy. 

Diffuse carcinoma involving not only the body and the cervix but 
also the vagina has been recorded onty twice, a case by Schauenstein"* 
and one by Gellhorn.'^ The above case wliicii sliows definite involvement 
of the vagina without infiltration of the parametria must be considered 
as the third case on record. 



Fig. 5. — High power. Keratohyalinization is seen as well as numerous mitotic figures. 

K. JMej'cr'^ believes that the spread of the carcinoma occurs along the 
surface of the normal endometrium with secondary penetration toAvard 
the base. Cases in which areas of squamous cells have penetrated into 
the glands and then deeply into the endometrium have been observed 
to support this contention. The ease under discussion fails to show 
even the faintest evidence of the presence of normal endometrium so 
that the method of spread of the carcinoma cannot be determined. Tlie 
complete replacement of the endometrium by the carcinoma is in itself 
of interest. 

That a metaplasia of the endometrium may have occurred must be 
considered. As R. i\reyer'’ has pointed out, infection undoubtedly plays 
a role in the change to squamous cells. Almost every case reported bas 
occurred in women in the senium and has been accompanied by a 
pyometx’a. This is also true of the case reported here. In addition, 
treatment with intrauterine radium may also have been an infiuence. 
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R.U. to the pelvis, as well as about 1,500 mg. hr. of radium to the vagina and recto- 
vaginal septum. Recent examination shows ulceration and infiltration of the vagina 
and the rectovaginal septum. There is no parametrial involvement, nor are any 
adnexal masses palpable. Biopsy taken on Maj’ 15, 1935, from the vaginal infiltration 
sliows an acute inflammatorj’^ exudate, single groups of squamous liyperchromatic 
cells, and giant cells. 



Pigr. 3. — Low power. Tlie nature of the papillations is shown. They are composed 
chiefly of transitional squamous cells, immature in type. 



Fig'. 4. — Higher power. The transitional cells are distingnishable and there is a 
tendency toward the formation of the adult type of epithelium. The arrangement 
IS of the "pavement” type. There is also evidence in the center of keratohyalinization. 


DISCUSSION 

Squamous cell carcinoma of the body of the uterus has given rise to 
considerable discussion. Lahm-’ ^ has collected 20 eases from the litera- 
ture and has divided them into three groups according to the origin: 

1. Those arising from a primary carcinoma of the cervix with spread upward by 
continuity. 
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There were no other pertinent facts in her history and her general physical ex- 
amination was negative. She had an appendectomy in 1927, and was operated upon 
again in 1928 for adhesions. 

Pelvic examination showed good perineal support, cervix eroded on posterior lip, 
body of uterus forward, soft, regular in outline, size of a three months’ pregnancy, 




Pisr. 2. — Embryo, cord, and placental ti.ssuo, 3X normal size. 

adnexal regions and culdesac negative. A Friedman pregnancy test was done and 
the report was negative. Diagnosis: Probably soft fibroid. 

Operation on March 11, 19,30, midlinc incision revealed a soft uterus size of n 
three months’ pregnancy. A complete hysterectomy was performed and the correct 
diagnosis was not made until the uterus was cut open. There was a gush of chocolate- 
colored amniotic fluid, the interior of the uterus filled with a blood mole presenting 
a poP^poid appearance (Fig. 1). Later a small fetus measuring 1-1 mm. was oh- 
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As lias been stated, treatment of carcinoma of the cervix "by radio- 
therapy has merited universal adoption. However, the possibility of 
spread to the fundus with the formation of a pjmmetra brings up the 
question of further therapj^ Where the pyometra is recognized, treat- 
ment of this condition alone is indicated. Where spread of the carcinoma 
to the fundus and even tlu'ough it, as has been reported," has taken place, 
the advisability of removal of the uterus surgically must be entertained. 

SUMMARY AND CONCLUSIONS 

1. A case of diffuse carcinoma of the uterus accompanied by pyometra, 
for which hysterectomy was performed, is presented. 

2. Its origin was probably in the cervix with extension upward to the 
fundus as well as downward to the vagina, leaving the parametria un- 
involved. 

3. The possibilitj^ of the occurrence of spread to the fundus from a 
primary carcinoma of the cervix ivith pyometra formation must be con- 
sidered and here the question of hysterectomy must be entertained. 
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MISSED ABORTION— A HEMATOMA MOLE 
Earl C. Sage, M.D., Omaha, Neb. 

IVyiES. H. O. (University Hospital No. 52859), aged twentj'-five years, white, 
admitted March 3, 1936, dismissed March 22, 1936, on tenth postoperative 
day. Operation March 11, 1936, hysterectomy complete, spinal anestliesia; 17 mg. 
of pantocaine. 

This patient entered tlie hospital because she knew she had a uterine tumor; be- 
cause she had a period of amenorrhea from April, 1935, until December, 1935, and 
because she had irregular menstrual periods from December, 1935, to March, 1936. 
TMs latter flowing would occur every two to fourteen days. 

Her last normal menstruation was then eleven months ago. 

She was the mother of 2 cluldren, aged four and two years, the last child was 
born in November, 1933. She started to flow six weeks later and liad a normal 
menstrual cycle until April, 1935. 

She consulted a doctor in June, 1935, who made the diagnosis of probable preg- 
nancy. In October, 1935, four months later, she consulted her physician because 
her abdomen failed to enlarge. Her doctor told her he believed the fetus was dead 
and that at some future time she would deliver a dead fetus. Nothing happened so 
she waited until Jauuar}-, 1936, before she was examined again on account of 
irregiilar vaginal bleeding. She was referred to the University Hospital with tlie 
diagnosis of a soft fibroid. 



ATELECTASIS AS A COMPLICATION OP OBSTETRIC 

ANALGESIA 


. Goode R. Cheatham, M.D., Endicott, N. Y. 

(From the Obstetrical Department of the Endicott- Johnson Medical and Ideal 

Eospital) 

A t the present time obstetric analgesia is a mucli discussed subject among botii 
■ the laity and the profession. The very multiplicity of methods and drugs used 
is prima facia evidence that the ideal combination lias not yet been found, and it 
is not my purpose to enter into any lengtliy debate as to the relative advantages 
or disadvantages of the various metliods advocated, but to call attention to a rather 
serious disadvantage associated witJi an otherwise satisfactory forjn of obstetric 
analgesia, namely nembutal (pentobarbital sodium) and paraldehyde. 

At vai-ious times we have used innumerable tj'pes of obstetric analgesia, includ- 
ing morphine and scopolamine,, Gwathmey technic, McCormick modification of the 
Gwathmey technic, the barbiturates alone or in various combination and others. 
We found the combination of nembutal by mouth and paraldehyde in olive oil by 
rectum as advocated by Conn, Leighton, and Boss to be the most universally satis- 
factory in our hands, and it is today our routine procedure for uncomplicated 
cases. Having adopted this teclmic because of its almost universal amnesia, its 
simplicity of administration and its safety factor, it is witli I’Cgrets that the fol- 
lowing cases are very briefij” summarized: 

Case 1. — K. K. (No. 22444), aged thirty years, para i, admitted to Ideal Hos- 
pital with ruptured membranes but no pains. Labor began at 1:00 p.h. August 20, 

and continued ndth good pains. 

At 1:20 A.ji., next day, analgesia was begun. Progi'ess was satisfactory. At 
10:00 A.M., respirations suddenly increased to 45, the patient became slightly 
cyanotic, puhse 110. A half hour later respirations were still labored, caput pre- 
senting. A normal live baby was delivered by low forceps. 

The patient was given inhalations of carbon dioxide and oxygen, and injections 
of caffeine sodium benzoate were begun. A chest examination ratlier hurriedli 
done revealed diminished breath sounds at the lower left base with occasional 
coarse rCiles, and a tentative diagnosis of atelectasis of the left base was made. 
The patient was put in an oxygen tent, caffeine continued together with frequent 
changing of position. In a few hours the patient’s respirations were 30, less 
labored and the cyanosis was gone. X-ray showed : ‘ ‘ Slight haziness at base of left 
lung. Heart not retracted to left. Possible clearing atelectasis.” The patient s 
convalescence was uneventful and she was discharged on the tenth day postpartum 
with a well baby. 

Case 2.— E. S. (No. 23009), aged thirty-three, para vi, admitted to Ideal Hos- 
pital Oct. 22, 1930, in labor. At 10:50 A.M., analgesia was begun and at 12:40 I’.ir.) 
normal spontaneous delivery of a live baby occurred. 

At 4:00 P.ir., respirations increased rapidly to 40, pulse 120. Patient cyanotic. 
^Axillary temperature (patient restless) 99° F. Chest examination revealed dimin 
islicd breath sounds in right axilla, coarse rhlcs over anterior chest to right of 
the sternum. Impression was atelectasis of right chest. X-raj- was not taken. 
Patient was given carbon dioxide and oxygen inhalations, caffeine sodium benzoate 
and placed in an oxygen tent. Position frequently shifted. Her recovery was 
almost as rapid as onset. She was discharged on the tenth day postpartum with 
a well baby. 
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served in this mass of polypoid growths. Tliis fetus was from five to seven weeks of 
age witli a distinct umbilical cord, external indications of eyes, buds representing 
the extremities (Fig. 2). 

Microscopic Findings: There were a number of sections taken from the uterine 
wall, including the . placental tissue. There was no appreciable change in the 
muscularis. The endometrial glands were greatly distended and filled with a pre- 
cipitate of albuminous fluid. Stroma cells were comparatively large and the stroma 
in some areas was quite edematous. Epithelial cells showed little change and only 
in a few areas was there definite decidual reaction. The placental tissue was largely 
necrotic but a number of mlli near the endometrial surface showed fairly normal 
sjmcytial cells which stained very well. The stroma of some of these villi was quite 
normal in appearance. No blood vessels were seen within these villi. There was 
massive hemorrhage into the placental tissue. Much of the amniotic surface was 
necrotic, although in other areas a thin zone two or three cells deep remained viable 
(Fig. 3). 

Diagnosis: Hematoma mole. 



Pig. 3. — Section of the uterine wall, showing distended glands, and the border of 
the placental tissue, with a few viable villi. 

As Taussig points out, the size of these embryos is fairly constant ranging from 
8 to 15 mm. in body length. This definitely establishes the hematoma mole as a 
retained abortion from between the fourth and seventh weeks of gestation. 

In cases associated with continued growth of the fetal membranes after embryonal 
death, there is a definite increase in the size of the cavity, and an early hydramnios, 
as was present in this case. 

Usually the uterus will expell these products of conception, but in this instance 
there was only a little irregular uterine bleeding from December, 1935, although 
the patient’s last menstrual period was April, 1935, eight months previously. There 
were no signs of cervical dilatation in March, 1936, eleven months after the last 
normal menstrual period. The Friedman test for pregnancy was negative. This 
test should be positive if there are any active live products of conception present in 
the uterus as would be obtained in an incomplete abortion, hydatidiform mole, or 
cliorionepithelioma. This test is a placental sign and should be positive in the 
presence of active placental tissue. 

A case of missed abortion varies in its duration from one or two months to one 
or two years. This case was a missed abortion of eleven months’ duration. 
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. A SATISPACTOEY LEG SUPPORT FOR THE LITHOTOSIY 

POSITION 

John B. Pastore, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 

College and the New York Hospital) 

■ I 'HEEE has been considerable discussion as to tlie proper method of placing the 
patient in the lithotomy position for obstetric and gj’necologic operations. 
More recently Thompson has shown that foot-drop following deliv'ery is associated 
with pressure over the head of the fibula rather than with injury to tlie sacral 
plexus due to rotation of the fetal head in the pelvis. Such injury may be caused 
by most of the stirrups in general use today. 

In obstetrics it is also desirable to permit mobilit}' of the legs for two reasons: 
first, many of the patients are kept in this position for varying periods of time 
before the induction of anesthesia and the actual delivery, and second, in some of 
the obstetric procedures it is necessary to place the patient in the Walcher position 



to facilitate delivery. For these reasons it is undesirable to have the legs fixed to 
a knee support. In our own experience we ha%'e found it unnecessary to employ two 
assistants to hold the legs in the proper position. 

The method which we have used with satisfactory results for the past three years 
is shown in Figs. 1 and 2. The feet are suspended from the upright bars bj 
means of straps attached to ordinary “beacli slippers.” These slippers are in- 
expensive and are made of canvas so that they can be easily ivashed. The zipper 
permits easy manipulation and prevents tlie foot from slipping out of the stirrup 
during excitement. The .straps arc sewn to the sides of tiie .slippers so that the pres- 
sure is distributed over the plantar surface of the foot. There is no circular pres- 
sure around the foot or the ankle as is obtained by other methods. When the 
patient “pushes” tliere is no direct contact of the leg with any nict.al portion of 
the stirrup, and therefore padding is not necessary. The upright bars arc on the 
medial aspect of the legs. When the patient is anesthetized, the logs become 
abducted by their own weight and plantar flexion of the feet is impossible. Ihere 
can be no pressure over the head of the fibula. The patient in Fig. 1 is not under 
the influence of anesthesia, so that complete abduction of the leg is not demon- 
strated. 
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Case 3. — B. (No. 23116), aged twenty-nine, para i, admitted to Ideal Hos- 
pital Nov. 6, 1936. Contractions irregular, no dilatation. At 4:40 A.ii., analgesia 
begun and at 8:00 nembutal, gr. iii, given additional. At 1:40 p.ji. caput present- 
ing with perineal bulging. Left lateral epistoni}', and low forceps. Normal, live 
baby, patient's condition good. About an hour later respirations 32, pulse 120. 
No cyanosis, catfeine sodium benzoate given and position frequently clianged. At 
4:00 p.M, respirations 42, pulse 132, temperature 101.4°, cyanotic. Chest exami- 
nation revealed diminished breath sounds over the lower right side of the chest with 
diminished expansion. Pew coarse rales. Impression: Atelectasis or partial col- 
lapse. Carbon dioxide and oxygen given. Rapid digitalization begun and patient 
placed in an oxygen tent. A bedside x-ray was taken wliich showed, ‘‘slight ir- 
regular density mesial half lower right lung. Heart on right; maybe due to 
atelectasis. ” 

Convalescence uneventful and the patient was discharged with a well baby on 
her tenth day postpartum. 

These patients had nothing in common except the analgesia. They had no cold 
or cough on admission and labor was not unduly prolonged in any case. Naturally 
the question will be raised, “Were these cases of true atelectasis?" In only one 
case are we certain but the progress and clinical signs seem to justify the diagnosis. 
AVe have no way of prolong the atelectasis due to the analgesia used. It might have 
occurred with the use of other drugs or general anesthesia, but on a fairly active 
service we have never had it occur with other forms of analgesia or general 
anesthetic. It could even have occurred Avithout any analgesia or anesthetic for 
we have seen one case of spontaneous atelectasis occur in a seven months’, other- 
Avise normal pregnancy. The diagnosis in this case Avas confirmed by several 
internists and by x-ray. Granting that it could have occurred without any anal- 
gesia or anesthetic or Avith other analgesias or anesthesias, the short interval be- 
tAveen the occurrence of three cases all having the same medication points strongly 
to the medication as the etiologic factor. 

The mechanism of atelectasis (passiA'e) in these cases is most probably due to 
a plugged bronchus. With the patient in a fairly deep stage of narcosis, it is 
easy to understand how mucus may be inspirated, plug a bronchus and cause 
atelectasis or partial collapse. 

A review of the recent literature rcA-eals no reported cases of atelectasis oc- 
curring in conjunction Avith the use of obstetric analgesia. Whether these cases 
are isolated incidents or AA'hether this is a not uncommon complication, I am not 
prepared to say at present. The ultimate outcome was highly satisfactoiy, but it is 
still a complication to be prevented if possible. There is nothing more disconcert- 
ing than to complete a labor, apparently satisfactorily, then receree a hurried call 
from the interne scA'eral hours later that the patient has suddenly “gone bad.’’ 
Many glowing reports of the safety and advantages of various forms of analgesia 
are reported. It is equally important that all unsatisfactory results and complica- 
tions be carefully noticed and reported lest we, in an earnest endeavor to alleviate 
the pain of labor, actually endanger the safety of the patient. 

The administration of atropine sulphate gr. 1/150 Avhen analgesia is effectiA'c 
is suggested as a prophylactic measure. 
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la tlie series of 178 patients examined in tlie Gynecological Clinic 11, or 6.2 per 
cent, were found to have positive smears for gonorrhea. Of these 11 patients only 
3 were infected with both the gonococcus and the parasites. Collis demonstrated 
the gonococcus in 20 per cent of 47 patients examined at the General Hospital, 
Birmingham. The frequencj'' of the double infection convinced Collis that gonorrhea 
may reduce the resistance of the vaginal tract, making subsequent trichomonas in- 
fection more frequent. 

The findings in this series would indicate that possibly the association with a 
gonorrheal infection is coincidental. 
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A NEW TYPE OP SYRINGE ADAPTED FOR THE 
TREATMENT OF ENDOCERVICITIS 

F. G. Fallon, M.D., and Marion Douglass, M.D., P.A.C.S., 

Cleitdland, Ohio 

(From the Department of Obstetrics and Gynecology of the Western Deserve 
University School of Medicine and the Lalceside Eospital) 

■^HE treatment of chronic endocervicitis has been attended always with consider- 
able difficulty. There is a distinct class of cases characterized by stubborn and 
persistent leucorrhea of various types but without marked laceration or erosion. 
Many of these cases, although the glands are deeply infected, do not show marked 
nabothian cyst formation gi-ossly. The classical method of treating these cases 
usually has been the local application of drugs in the form of caustics, ordinarily some 
form of the silver compounds, antiseptic pow'ders, or injection of various drugs into 
the cervix. Medicated pastes have been injected into the cervical canal. Various 
forms of cauterj^ treatment have been etlective usually in more severe cases with 
anatomic lesions, but particularlj- in specific cases of chronic endocervicitis, the 
gentle and judicious use of chemical agents is still the method of choice. 

Application of liquids in the form of silver nitrate, mercurochrome, iodine, the 
anilin dyes, etc., is ineffectual often because the surface merely is treated, and the 
drug has slight chance of penetration and its germicidal power is necessarily limited. 
The application of a water soluble jelly of antiseptic nature would seem to be more 
rational. This can be delivered into the cervical canal, dammed or blocked at the 
external os by tampon of nonabsorbent cotton. The gradual liquefaction of a jell} 
allows more prolonged contact with the endocervix and improved cliancc for penetra- 
tion. Water soluble jellies or ointments are readily prepared with gum tragacanth, 
glycerin, and water, using mercurochrome, iodine, potassium iodine, phenylmercurj 
nitrate, merthiolate, etc. This, we have found to be the most convenient of all meth- 
ods in the treatment of gonorrhea limited to the cervix, where extreme gentleness is 
absolutely necessary duo to the danger of inciting an ascending infection. 

The loading of the ordinary barrel type of syringe with ointment or jelly is in- 
convenient and difficult, and the instrument which we have to describe is a side- 
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For those wlio find it necessaiy to employ the Walcher position during part of 
the procedure, tlie swivel attachment of the upriglit bars is available on many of 
the operating tables. This permits tlie angle of tlie bars to be changed so that 
the legs can be lowered to an}’ desired position. 

In our own experience tliis method has been entirely satisfactory since we have 
had no cases of foot-drop or injury due to pressure on the legs or feet. If oifers 
the following advantages: 

1. The slippers are inexpensive, easily washed, and comfortable. (Sizes S and 
9 are suitable for the average patient.) 



Fig. 2. — Pliotograpli of slippers with straps attaclied. 


2. Eliminates any external pressure over the legs and unities. 

3. Prevents plantar flexion of the feet. 

4. Permits mobility of the legs while the patient is awake. 

5. Permits the use of the Walcher position without difficulty. 

REFERENCE 

Thompson, J. E. M.: Air. J. Oust. & Gynec. 29: 216, 1935. 


THE INCIDENCE OF TRICHOMONAS YAGINALIS INFECTIONS 

Samuel B. Potter, M.D., Denier, Colo. 

(From the Department of Obstetrics and Gynecology of the University of Colorado 

School of Medicine) 

At the University of Colorado School of Medicine and Hospitals a total of 325 
** nonselected white patients was personally examined for the trichomonads. Of 
these, 145 were pregnant patients at various stages in the Antenatal Clinic for 
routine care. The remainder, or 178 cases, were patients registering in the Gjuic- 
cological Clinic. Of the total 325 cases, the parasite was found in 59, or 18.1 
per cent. Of these 18, or approximately 30 per cent, complained of sjTnptoms. In 
the series of 145 pregnant cases, 25, or 17 per cent, were found infected. Of these 
C, or 24 per cent, complained of sjnnptoms. In the nonpregnant series 34, or 19.1 
per cent, presented the trichomonads. Of these 12, or 35.,3 per cent, complained of 
sjTuptoms. 
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Conducted by Egbert T. Trank, M.D., New York 


Review of New Books 


Obstetrics 

Schumann lias written A Texthoolc of Ohsietrics^ wliich is most carefully planned 
and well executed. Each word of tlie text appears to have been weighed. It is 
designed for students and practitioners, written by a man long engaged in the prac- 
tice of the obstetric art, and based on a wide clinical experience. The pathology 
of each disease is taken up in detail, simply and clearly stated. Debatable and 
purely theoretical questions are considered but not emphasized. All well-authenti- 
cated methods of treatment are described. The writer then indicates his own prefer- 
ences — for example the use of morphine and scopolamine for analgesia — after detail- 
ing all analgesics and anesthetics. 

The introductory chapters on anatomy, physiology, fertilization and growth of 
the OTOm are short, include all modern conceptions and are very well illustrated. 

In normal labor the author suggests that the Crede maneuver be practiced 30 
minutes after birth of the child if the placenta has not separated. If this is un- 
successful, the cord may be clamped and the placenta left in situ for 24 hours. 
With this we fully agree. But not with his next sentence in which he says, " It is 
better, however, to perform manual removal, after an interval of 2 hours, or if 
hemorrhage or any other indication arises.” The general practitioner had better 
be counseled to keep his hands out of the uterus unless very vital indications develop. 
In abnormal conditions, Schumann is terse and to the point. ‘'There is no expectant 
treatment for placenta previa. ’ ’ Naturally he modifies this for special circumstances. 
He prefers cesarean section in placenta previa unless the case is mUd, as for example 
in multiparae well advanced in labor, where simple rupture of the membranes may 
suffice. In premature detachment of the placenta cesarean section is always advo- 
cated for an undilated cervix, and if the uterus is found soft, boggy, and containing 
hematomata, hysterectomy should complete the operation. The description of 
eclampsia is fortunately devoid of the innumerable and confusing theories and 
hj-potheses which so often becloud the issue for the practitioner. The most con- 
servative measures are advocated and only in the severest cases is labor induced m 
multiparae or those well advanced in labor, by means of rupture of the membranes. 
Rarely is cesarean section practiced for this indication. 

The chapter on ectopic gestation is very ample and beautifully illustrated, ior 
puerperal sepsis he believes that local treatment has little place in its management. 
The anomalies of the birth canal are very lucidly discussed. This volume concludes 
with a discussion of operative obstetrics. In forceps delivery, the Kielland forceps 
are stressed. Cliapters on breech extraction, version, and cesarean section conclude 
the text. At the end of the volume is a short but carefully selected bibliographj. 

’A Textbook of Obstetrics. By Edward A. Schumann, M.D., F. A. C. S., 
of Obstetrics, School of Medicine, Uni\'ersity of Pennsylvania, etc. 7S0 pages vitn 
Illustrations. IV. B. Saunders Company, Phiiadelphla, tfi.'JO. 

172 





PALLON-DOUGLASS : SYEINGE POE TREATMENT OP ENDOCEBVICITIS 171 

loading type of syringe with a large slot which fits perfectly into a slightly larger 
outside barrel; to the inside of which is soldered a cover for the slot of the inner 
barrel (Pig. 1). The composition plunger is forced through the inner barrel which 
allows little or no leakage of the jelly. This plunger is cup-shaped and may be of 
rubber or better of rubberoid composition. Pressure on the plunger (Fig. 1) 
expels the jelly through a tip six inches long and gauged to accommodate the 
curve of the cervical canal. These are in graduated sizes and are adapted to any 
type of cervical canal. Injection with this method is easy, harmless to the patient, 
as the treatment is accomplished carefully and under very low pressure, only suf- 



Fier. 1. 

ficient jelly being injected to fill the cervical canal. Capacity of the inner barrel is 
sufiScient to contain treatment for several patients with the tips detachable and 
boilable, so that one-half dozen or more patients may be treated in rapid succession 
from a single loading of the instrument. 

The instrument may be taken apart and washed easily. Owing to the easy 
solubility of the medium used, water is quite suflicient for cleansing the syringe. 
Such an instrument, therefore, is ideal for dispensary' use, being easily' loaded, cleaned 
and ready' for repeated use. This instrument we have found very convenient in 
office as well as in dispensaiy practice. The instrument may be adapted readily to 
other locations or purposes where injection of an ointment by' means of a sy'ringe 
with a long nozzle is indicated. 
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and the recent demonstrations of reproductive physiology are reviewed in a con- 
sideration of the present understanding of the causes and mechanisms of the men- 
strual cycle and early reproductive phenomena. 

In discussing the mechanism of the pregnancy test of Aschheim and Zondek, he 
differentiates between the gonadotropic hormones of the hypophysis and the placenta. 
The suggested hormonal control of origin of the onset of labor is reservedly specu- 
lated upon, a diagram outlines the present concept of the mechanism of gland con- 
trol. The probable factors in the mammary gland reaction after labor are described; 
and' Kurzrock ’s clinical use of the anterior hypophyseal hormone, prolactin, is men- 
tioned. Stander is candidly reserved in his acceptance of many of the newer 
theories of hormonal influences but feels there is a strongly suggestive biologic 
significance in many phenomena of obstetrics. 

The chapters on the physiologj", mechanism, and conduct of labor leave little to 
be desired. A commentary on the contributions to this phase of obstetrics is seen 
in the inclusion of not over a dozen references from the literature in the past five 
years in the appended bibliography. The methods of conduct of labor of the New 
York Lying-In Hospital are included here. Stander reviews the newer preparations 
of ergot derivatives but expresses no opinion, due to lack of clinical experience, as 
to their advantages over the older preparations. 

In this section appears a new chapter on amnesia, analgesia, and anesthesia in 
labor, in which the history, agents, action of tlie drugs and various technics now in 
use, with their contrasted advantages and disadvantages, are discussed. Apparently 
the barbiturates are enjoying a swing on the pendulum of popularity, yet Stander 
regards the almost inevitable excitation con.sequent upon their use as an objectionable 
feature, and cannot regard them as ideal analgesics for obstetric cases, alone or in 
combination with other drugs; he personally limits their use to a very small and 
carefully selected group. His preference is evidently stated in the choice for his 
clinic practice of morphine and scopolamine, supplemented by ether and oil by 
rectum, and by nitrous oxide and oxygen during delivery and repair in the average 
case. 

The section on obstetric surgery is clear in detail of technic, well illustrated, and 
conservative as to indication. The discussion of cesarean section upholds the place of 
the low cervical section, the discussion on prognosis plainly^ displays the dangers of 
the promiscuous use of the abdominal route of delivery. As might have been ex- 
pected the section on the toxemias of pregnancy, a subject on which Stander has 
written much, reflects his personal ideas and investigations. There is a full discus- 
sion of the theory and the many lines of treatment. Stander regards the early 
termination of pregnancy in the unimproving preeclamptic as a desirable measure, 
and for the convulsive toxemia uses a modified Stroganoff regimen. His treatment 
is of the conservative school. 

The third new chapter in this edition discusses the nondegencrative, or the inflam- 
matory, lesions of the urinary tract. Here in a section illustrated with a number of 
excellent urograms are discussed from a viewpoint of modern diagnosis and treatment 
the topics of pyelitis, cystitis, and ureteritis. The anatomy- and physiology of Hm 
urinary tract in pregnancy are described. Other less frequent lesions as stricture, 
ptosis, and tuberculosis are also discussed. The various metliods of bactcriologic 
research and of kidney function tests are detailed and evaluated. 

There are many other evidences of revision which must remain untouched. In his 
revision of this long and deservedly popular volume, Stander has well preserved the 
original principles of scientific and conservatively practical obstetrics as uTitten by 
J, 'iViiitridgc Williams, and at the same time has brought the text fully abreast of the 
advances in the subject to which he him.sel£ has made no more notable contribution 
than this revision. 


—Philip F. JViUiams 
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The illusti’ations are unusually numerous for a book of this size (581 pages). They 
show careful choice in their selection, many of them derived from well-IcnovTi sources 
to whom all due credit is given. 

The author has admirably fulfilled his promise to write this book for the student 
and practitioner, who will find it both easy to study and to refer to, with clear-cut 
answers to the many questions which arise in the study and practice of obstetrics. 

— S. T. Frank 

Titus has written a book on Management of Obstetric DifficuUies,^ designed for 
obstetric specialists but also to appeal to the general practitioner who, after all, 
does most of the obstetrics throughout the country, as well as for obstetric internes 
and residents. It covers mainly the abnormal phases of obstetrics, leaving normal 
obstetrics to general textbooks on this subject. 

The volume begins with the causative factors of sterility and their treatment. Ap- 
parenth' the author credits the results and interpretations obtained by Ogino and 
Knaus. 

This is a well-arranged book with careful and conservative description of the 
manifold difficulties encoimtercd in the practice of obstetrics. It deals with the 
diseases of the fetus, such as monstrosities, chorionepithelioma, hydramnion and 
oligoliydramnion. A considerable portion is devoted to the diagnosis and treatment 
of abortion. The author advises prompt emptying of the uterus for missed abortion. 
He believes that the Friedman and the Aschheim-Zondek tests become negative ten 
days after death of fetus. A very complete discussion of ectopic gestation is given 
as well as that of placenta previa and premature detachment of the placenta. The 
various methods of operative obstetrics are described, including forceps, cesarean 
section and mutilating operations on the fetus. 

Most of the maneuvers necessarj^ throughout obstetric practice are carefully de- 
tailed, including methods of anesthesia, saline and glucose injections, as well as 
transfusion of blood. The book is excellently illustrated. 

— F. T. Frank 

Williams Obstetrics, ^ a classic in obstetric literature and a standard textbook for 
a generation, appears in the seventh edition, five years elapsing since the previous 
revision. The revision and enlargement of the work has been made quite fittingly 
by H. J. Stander, who was long and closely associated with J. Whitridge Williams 
in the teaching and practice at Johns Hopkins Hospital. It is evident from a study 
of the book that the contributions to the literature of obstetrics as a speciality, for 
the past five years, have been evaluated with a singular discernment. One feels 
that such articles as have had their worth-while points incorporated in the rebuilding 
of the text or as have been included in the bibliography may well be regarded as of 
distinct merit in obstetric literature. The chapter bibliograpliies are thus relatively 
long, but this is in line with Williams ’ statement in the preface of his second edition 
that he wished to give full credit to all who had played a part in the development 
of obstetrics. The text has been increased by one hundred and thirteen pages, due to 
added material in a rearrangement of the former text and the inclusion of three 
new chapters on physiology, anesthesia and analgesia, and urological pathology. 

In the first of these new chapters, Stander discusses the sex hormones and their 
relation to menstruation, pregnancy, parturition, and lactation. The known facts 

-The sranajrement of Obstetric Oitficalties. By Paul Titus, M.D., Obstetrician ami 
Gynecologist to the St. IMargaret Memorial Hospital, etc. S79 pages, with 314 illus- 
trations, including four in color plates. The C. V. Mosbj' Company, St. Louis, 11)37. 

’WUllams Obstetrics. By Henricius J. Stander. Professor of Obstetrics and Gyne- 
cologj', Cornell University Medical College, etc. Seventh edition, a revision and en- 
largement of the text originally written by J. Whitridge Williams. With 27S illus- 
trations and 120!) pages. £). Appleton-Centurj’ Company, Mew York, 1030. 
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Dr. Mcllroy regards the theories and classification as still incomplete and poorly 
founded. She suggests further research on the endocrine aspect and the deficiency 
origin of this condition. In discussing syiniJtoins and sigms of toxemia, she feels 
that they are, for tlie most part, effects of altered metaholism on the various systems 
and organs and represent the degree of increasing recessions of defense. 

Chronic nephritis in pregnancy is considered as an entity and forms the subject 
of a very able section, as does also the contribution of her coworker, Jane Mcllroy, 
on the eye changes of toxemia. Dr. Mcllroy emphasizes the importance of antenatal 
care and prophylaxis and stresses the conservative medical treatment with obstetric 
interference, practiced only when indicated. 

This very excellent presentation of the subject should be in the hands of all 
obstetricians. 

— P7iiHp F. Williams 


Siedentopf in his monograph Die Belcaemyfung der eklamptischen Scliwanger- , 
schaftserlcrankimgen<^ gives us a wide discussion of the modern views on the preven- 
tion and treatment of the late pregnancy toxemias. Basing his study upon the clinical 
material of the Leipzig school, supplemented bj' his researches in physiological 
chemistry during his postgraduate work in the United States, and a critical review 
of the recent literature, he offers a verj'^ thorough consideration of this difficult prob- 
lem. 

Siedentopf, remarking upon the prophylaxis of the condition, under the caption 
prenatal care, states that 300 deaths occur in the 2,000 eclampsias met annually in 
Germany, and refers to the very high death rate from the disease in the United 
States. The subject of antenatal hygiene is meticulously detailed. The treatment 
of preeclampsia, he insists, should be directed along conservative lines toward avoid- 
ance of eclampsia; yet his attitude toward the use of cesarean section is eminently 
sane. Siedentopf discusses the therapy of the three lines of treatment, active 
radical, conservative, and middle line, from many' angles. There are chapters of 
merit on the late effects of toxemias, and of their recurrences. In the conclusions 
the author states that so long as the etiology' remains undisclosed and as long as 
there is no clear causal therapy our best defense against the toxemias is a constant 
and increasing effort against their occurrence. 

This, the first German monograph on the subject in ten y'ear.s, is a splendid pres- 
entation on the prevention and treatment of the toxemias and deserves to be widely 
read. 

-—Philip F. Williams 


Therapciiiica das Syndromes Gravido-Puerperaes’^ {Treatment of the Gravid- 
Puerperal Syndromes) by- J. P. de Camargo in its second edition is a relatively short 
book whose material is presented in an easy'-assimilable form. 

A great variety of complications which may' occur during pregnancy' are discussed 
from the standpoint of etiology', sy'mptoms, prognosis, and treatment. They include 
such widely diverse subjects as pernicious vomiting, varicose veins, infections, tuber- 
culosis, chorionepithclioma, liy'dramnios, and many' others. 

Throughout, the author’s point of view is sane and practical, and the information 
given is short and concise. The only faults to be found are the almost complete ab- 

*I>Ic Bclvnempfnnpr <lcr KUIaniptlscIicn ScIiwanKrcrschaft.s-Krkrnnkuimen. 

rich Siedentopf. Oberarzt der Universitaet.s-Fraucnkllnlk zu Leipzip:. SO .Seiten. 
Johann Ambro-slu.s Barth, I^ilpzlK, in.lC. 

•Thcrapeutlca das Syndromes Gravldo-I'iiorpcracs. Par Dr. .loao Pereira^ de 
Cainarno, llvre docente de mcdicin.a da Unlver.sidade do Rio de .Tanelro, ete. • 
edlgrio eorTccLa e muito aiunnentad.a. 370 p.afres Frelta.s Bastos, Rio do .Tanelro, 
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This book, A Mamtal of Practical OhstetricsA lias been written to present the 
subject of Clinical Obstetrics in as i^ractical a form as possible. It is felt that the 
author has succeeded very well in liis effort. He has left out statistics and 
theoretical considerations largelj' and lias expressed very definitely his own views and 
methods of handling difScult situations. The illustrations which are borrowed in 
part from other works serve well to illustrate the text. 

Anatomy and physiologj^ are briefly discussed. Antenatal care is gone into in 
much detail; here as in other sections of the book there seems to be a considerable 
tendency to recommend proprietary medicines by name. In discussing the diseases 
complicating pregnancy the author does not mention the use of early cesarean sec- 
tion in diabetes, a procedure which is often used in this condition in the United 
States. The directions for the conduct of pregnancy, obstetric diagnosis, mechanism 
and conduct of normal labor, care of the patient during labor are gone into thor- 
oughl}’-, simplj', and concisely, with practical suggestions. The lateral position sug- 
gested is not in use in the United States and the frequent interspersing of illustra- 
tions of patients in the dorsal with those of patients in lateral positions are con- 
fusing. The author does not favor rectal examinations in labor. 

A rather marked error in proofreading occurs on page 66; “Sometimes it is more 
convenient to remove the baby before stiteliing a torn perineum.” In the able 
chapter on stimulants and anesthetics of labor, the barbiturates are not mentioned. 
Pollow-up examination over a sufficient period of time is stressed in the care of the 
puerperal patient. The abnormalities of labor, hemorrhages, and the treatment of 
various complications are well presented. The author evidently feels that cesarean 
section has not been employed with sufficient frequency in Ireland for placenta previa. 
The Eotunda method of treating convulsive toxemias of pregnancy is the author’s 
choice. The Stroganoff treatment is also described. There is a fine chapter on 
puerperal sepsis. 

The book concludes ■ivith three chapters written by colleagues, one on the New- 
born Infant by Collis, which is a fine presentation; a chapter on Radiology written 
by McDonogh which stresses the importance of roentgen ray examinations in obstet- 
rical practice and a concluding discussion of Blood Typing and Blood Transfusions 
by Dockeray. 

This is an excellent presentation of practical obstetrics, a working manual, 
eminentlj' suitable for the general practitioner. 

— Philip F. Williams 

An ill-defined symptom-complex. The Toxaemias of Pregnancy,^ forms the subject 
matter of tliis very thorough and comprehensive review of the literature and discus- 
sion of the many problems encountered in the prevention and treatment of this state 
of altered metabolism in pregnancy. Dr. McUroy is to be congratulated upon the 
thorouglmess with which sh e has reviewed the world-wide literature of the problem 
and the splendid arrangement which she has made of this material. As a review it 
presents the findings, facts, and opinions from every country with the exception that 
German literature is seemingly incompletely covered. 

The book takes up the statistical aspect of the subject stressing maternal and 
fetal mortality, then covers the theories and classifications and follows with the 
functional studies of the normal and abnormal pregnancy. Antenatal care is 
exhaustively studied under the subjects of nutrition, diet deficiency, and relation of 
weight changes of toxemias. 

■*A Manual of Practical Obstetrics. By O’Donel Brown, Assistant Gynecologist, 
Sir Patrick Dun’s Hospital, Dublin, etc. With 10 plates, some in color, and 230 
illustrations, 3C3 pages. William Wood & Company, Baltimore, 1936. 

“The Toxaemias of Pregnancy. By Dame Louise Mcllroy, Consulting Obstetrician 
and Gjmaecologic Surgeon, Royal Free Hospital, etc. 355 pages. William Wood & 
Company, Baltimore, 1930. 
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The influence of diet upon the vitamin content of the human breast milk and 
upon the development of the suckling is discussed. The relations of various influ- 
ences, especially hormonal, upon the three phases of breast secretion are brought out. 

There is a short section upon the vitamin content of the millt from the breast of 
the newborn. The conclusions summarize the vitamin needs of the nursing child 
compared with the vitamin content of human and cow's milk, and give valuable 
suggestions as to possible alterations in certain deficiencies of one or the other 
vitamins under such conditions in the mother as a previous pregnancy-toxemia in a 
suspected rickets of the newborn. 

This subject is barely touched upon in the majority of textbooks of obstetrics, 
and the material here presented fills an undoubted gap in this phase of our care of 
the lactating woman. 

— Philip F. Williams 

This report of the Proceedings of the First All-India Obstetric and Gynecological 
Congresspr Madras, will be of interest to those who are concerned with the practice 
of Obstetrics and Gynecology in a country with so many types and customs in the 
social life as the people of India present. It should mark, too, an important begin- 
ning for the further developments of the specialty of Obstetrics and Gynecology in 
that country where today but one university, Madras University, is able to give 
postgraduate training in these subjects. In opening the Congi'ess, Lord Ersking, 
Governor of Madras, paid special attention to the question of maternal mortality. 

The material presented at the Congress followed three main topics: the third 
stage of labor, featuring papers on postpartum hemorrhage, placental pathology, and 
treatment of retained or adherent placenta; the second topic considered the subject 
of pelvic disproportion in its various aspects. There were presentations in this 
symposium on reviews of cases of dystocia, management of labor in contracted 
pelvis, cesarean section in infected cases, and a very able paper on the lower 
segment operation. It is evident that the advantages of the lower segment opera- 
tion are well known in India, although it has not been performed extensively and 
the author summarizes by remarking: “This is an operation that has, in my 
opinion, come to stay; is a powerful weapon in our obstetrics armamentarium and 
has its maximum utility in controlled test labor cases.” He remarks, however, that 
the actual performance of the procedure is outside the province of the occasional 
operatoi-. 

The gjmecologic topics include a review of the use of radium and a discussion 
of the five-year cure of cancer of the cervix. Papers were presented on antenatal 
care, and on organization and conduct of child welfare schemes, and on infant 
mortality. The very timely paper on the value of postnatal care in which the 
author makes a plea for tlie establishment of postnatal clinics throughout India 
closes the proceedings. Tlie topics selected for discussion in the next AlMndia 
Congress are To.xomias of Pregnancy and Cancer of the Cervix. 

'—Philip F. Williams 


Being Bornm is a short, attractive little book for boys and girls of the late 
grammar school and early high school age. The information it contains is very care- 
fully and interestingly pro.«ented, with clear-cut, good illustrations dc.scribiiig ah 
processes connected with reproduction. ISTobody who roads this will for a moment 
doubt the sincerity, wide experience and pedagogic skill of the author, 

^’First All-lnilia Oli.stvtric imd Gyiiecoluf;icii] Conifress, Madr.-is; January J to -ti 
3030. ProceeJini?-«. 

»iIJpInp Horn. By Francc.s Bruct- .Strain. 141 paRC-.s. D. ApjiIetoii'Century Coin- 
jiany, New York, 
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sence' of illustrations as well as the tendency toward the utilization of hormonal 
preijarations where their value may be doubtful, as in the pernicious vomiting of 
pregnancy. A better ('orrelation of the material would also improve the book. 

— Franl; Sinelman 


This is a large volumes by numerous authors and is published by the Obstetric 
and Gynecological Clinic ''Luigi iNIangiagalli ” of Milan in memory of the thirtieth 
anniversary of its foundation, and dedicated to the meinoiy of Mangiagalli. The 
first paper is by Alfieri, the Director of the Clinic, who reports on 7,000 laparotomies 
performed between the j’ears 1927 and 1936. Of these patients only 325 were 
operated upon per vaginam. The total mortality in the 7,000 was 3.55 per cent. Of 
the numerous articles there is one on embolism and thrombosis after operation, an- 
other dealing \vitli 57 cases of hydatid mole and 8 of chorionepithelioma. Consider- 
able space is devoted to Alfieri ’s method of shortening the round ligaments for 
retroflexion by' laparotomy. The ligaments are cut across at their uterine end and 
the free end then implanted into the posterior surface of the uterus after having 
been passed through the broad ligament below the utero-ovarian ligament, somewhat 
in the manner of Webster-Baldy. The huge activities of the clinic are fully described 
in tliis monograph in which very careful attention to the literature, with biblio- 
graphic references, has been given. 

— E. T. Frank 

Staehler in Arheitsphysiologie der Schwangerschafto discusses the energy output of 
labor, the respiratory changes during labor and the effect of the various types of 
physical activity during pregnancy. 

He has measured for the flrst time the energj- output of labor in calories and 
states that a single contraction produces an average of four calories and that the 
highest production which he has measured was equivalent to a thirty-kilometer 
march; comparisons are made between the work of labor and of various occupational 
stresses. 

The respiratory exchange of normal pregnant and parturient women was studied 
from a standpoint of frequency and volume of the respiratory excursions. Staelder 
discusses the minute volume interchange during the dilating and expulsive stagqs of 
labor, and the variations caused by various reflex phenomena. The effect of- physical 
work in pregnancy was studied in relation to the influence it had upon physiology 
of the circulatory system. As might have been expected moderate exercise was 
found beneficial and extreme degrees of physical exertion were dangerous. 

This is an interesting contribution to the physiologj- of pregnancy. 

— Philip F. Williams 


In Die Fitamine der MilchA^ jSTeuweiler takes up the phj’siology and relationship 
to various phases of metabolism and stages of development of the known groups of 
vitamins. He then reviews the researches which he and other investigators have 
made upon the vitamin content of human and cow’s milk. There are two colored 
photomicrographs to illustrate the demonstration of vitamin C in the lactating mam- 
mary gland. 

*Ncl Trcntesinio <li Fonclazione, Mella K. Clinica Ostctrico-GinocoloKicii “tuicl 
^IniiginEaUi” di Milano. OuC pages. Fldenza. Tipografia Adamo Mattioll. 103C-XIV. 

‘•Arbeitsplij-siologie der Scliwaiigerscliaft. Von Dr. Sled. Pritz Staelder, Ober.arzt 
an der Universitaels-Frauenklinilc in Frankfurt a.M. ]Mit IG ICurven und 17 Abbildun- 
gen im Text. 103 Soiten. Verlag von .S. Karger, Berlin, 133C. 

'“Vitamine dor Milcli. Dr. Med. Walter Keuweiler, Univer.sitaets-Frauenklinik 
Bern. 140 Seiten. Verlag von Hans Huber. Berlin, 193G. ’ 
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not a volume designed for general reading but rather as a source book which em- 
braces the most important and valuable contributions to this rapidly gro\ving sub- 
ject. It will be much appreciated bj’- all others working in this same field. 

The anatomy of the pituitary body is of course first considered. The effect of 
hypophysectomy and the results obtained with growth-promoting and gonadotropic 
extracts are taken up, as well as the lactation factor. Next the interrelationship 
between the pituitary and the other endocrine glands is considered. The physiology 
of other portions of the hypophysis, namely the pars intermedia and the pars 
neuralis, are described. A short appendix gives the scientific and commercial names 
of hormones as well as structural formulas of such hormones as have been identified. 

— B. T. Franlc 

Endocrinology in Modern Practice^* by Wolf has been written with the aim of 
supplying the practitioner with a textbook, ‘‘free from burdensome, technical and 
theoretical discussions,” of clinical endocrinology. This book appears to be based 
largely upon study and adaptation of the enormous literature which has accumu- 
lated during the last decade rather than upon clinical experience. It is carefully 
planned and consistently executed. For each gland an introduction containing the 
anatomy, embryologj’’, histology and, as far as known, biology and physiologj", has 
been given. The fully worked out sj^ndromes are well described. The diagnosis is 
clearly dealt with. Each chapter is concluded by a tabulated summary which ^ves 
a comprehensive view of the individual glands and their diseases. Good judgment 
lias been displayed in not beclouding the issue by emphasis of the so-called 
pleuriglandular syndromes. 

The contents of the book covers the pituitary gland, the ovaries, testes, thyroid, 
adrenal, parathyroid, thymus, pineal, the mammary gland, pancreatic islands, “other 
hormones” which include the liver, stomach, duodenum, pancreas, spleen, kidney, 
heart, placenta, hormones of the nervous system and antihormones. The author then 
takes up obesity, menstrual disorders, and the menopause and sterility. A large 
portion of the book is devoted to endocrine aspects of "non-endocrine” diseases 
which cover such diverse matters as pre- and postoperative considerations, suppura- 
tion, surgical and orthopedic diseases, the diseases of children, and of every one of 
the systems contained in the body. 

An entire division of the book deals with endocrine diagnosis, including a com- 
prehensive description of the interpretation of laboratory findings as well as diag- 
nostic and laboratory procedures. A regional sjunptom diagnosis is given. A short 
chapter on endocrine preparations and their use concludes this volume of 1,018 pages. 

There is no question that much of value has been gathered by the author; that 
he has kept in mind the limitations of the general practitioner in his knowledge in 
this field. The lucidity of liis descriptions is admirable. His study of the litera- 
ture is amazing in its completeness, although the lack of references makes investi- 
g.ation of the sources almost impossible. 

A tremendous amount of material, unrelated to tlie subject of endocrinology, 
Jiowover, frequently confuses the issue. In some ways the book reminds me of 
Hare’s Practical Therapeutics and Diagnosis of Diseases, but unfortunately our 
present state of knowledge makes me feel that this attempt is premature. 

Lack of available space prevents my giving a complete review of the book. 
Under the pituitary dise.ases, syndromes, as yet not understood, are given, .■••uch as 
achondroplasia, adiposis dolorosa, SchUlIer-Cliristian disease. Mongolism, and Lau- 
rence-Bicdl sjTidroino. The .^ame applies to every other chapter which adds greatly to 
the size of the book. 

Innumerable loose statements can Ire taken issue with. For instance, a third 
ovarian honnone "relaxin. ” Investigation has shown that this "relaxin” action 

i<Enilocrlnotoj;r Modern I-r.-tellce. By VVlHlnm Wolf, M.D. With 2.'2 Jllustmtlon? 
and I.OIS patres. W. B, .Snunders Co., PhflndelphJa, lO.IC. 
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Tliis book, if put in the hands of boys and girls, will help parents in having the 
facts of life presented in a wonderfullj’- clear-cut fashion, in such a way that they 
need not dread the reaction of an}' normal child to this enlightenment. 

— It. T. FranTc 


Pediatrics 

The title page informs the reader that this book. The Baby and Groiving Child, 
is for physicians, mothers and nurses. Tlie reviewer fails to discover much in the 
text of any value to the physician. 

The best part of the publication is the illustrations. 

There are some inaccurate statements, or at least questionable ones, which the 
author makes with some positiveness. For example, at the bottom of page one he 
starts the sentence wliich reads as follows: “The moment a woman reduces her 
weight by eliminating or reducing food, she automatically reduces the weight of 
the unborn infant,” and again on page four he writes, “Shock, fright and sudden 
excitement during pregnancy may cause psycliic disturbances in the newly born.” 

There is mucli useful information in the book but the uninformed reader, pre- 
sumably the mother, would be unable to discriminate and be guided by that which 
is generally accepted as the best available opinion based upon our present knowledge. 

It is difficult, perhaps impossible, to write a book which could harmonize varying 
ideas and practices. Probably no author could write a manual which would serve 
the threefold purpose of serving physicians, nurses and mothers. It would doubt- 
less have been much better for Dr. Louis Fischer to have written a book with the 
single purpose of informing mothers. 

— Fred L. Adair 


Out of his unusually rich experience as a practicing pediatrician, the author has 
given the nursing profession a very valuable and practical textbook.32 As usual in 
the writings of the author, he follows the simple, common sense attitude and prefers 
the tried methods to the experimental and theoretical ones. The book is divided into 
two parts: the first called “The Science” and the second “The Practice.” In the 
first 26 chapters there is a concise summary of the essentials of pediatric knowl- 
edge for the use of nurses. In the final 22 chapters the practical application of tliis 
knowledge is discussed. As usually happens a strict separation of theory and prac- 
tice is not qnite possible. On the whole we agree with most of the statements of 
the author, but the chapter on child psychology' could have been written along more 
useful lines. The instinct psychology of MacDougall ’s is not exactly the best founda- 
tion for cluld psychology. We would have liked to see an additional chapter on 
mental hygiene of childhood as applied to the work of the nurse. 

— P. J. Zentay 


Endocrinology 

A very' important contribution to endocrinology is The Physiology and Pharma- 
cology of the Pituitary Body^^ by H. B. A^an Dyke, now Professor of Pharmacology, 
Peiping University Medical College, China. The book is based on a huge and 
readily accessible bibliography which includes references to the year 1935. It is 


^'The IJaby and Growinjr Child. Feeding: and Health Care. By Louis Fischer, M.D., 
consulting^ physician of the Willard Parker Hospital, Hew York City, etc. Illustrated, 
2(10 pages. Funk & Wagnalls Company, Hew York City, 3930. 

’^Pediatric Hursing. By John Zahorsky, M.D., Professor of Pediatrics and Director 
of Pediatrics, St. Louis University School of Medicine, with 144 illustrations in the 
text and 7 color plates, iiCS pages. The C. V. IMosby Co., St. Louis, 1930. 

“The Physiology and Pharmacology of the Pituitary Body. By H. B. Van Dyke, 
Professor of Pharmacology, Peiping Union Medical * College, Peiping, China. 077 
pages. Tlie University of Chicago Press, Chicago, 103G. 
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is ascribable to the estrogenic hormone. A statement that vitamin A and E de- 
ficiencies are "undoubtedly” responsible for a number of instances of hypoovarism. 
The author’s views on the efficacy of testicular transplants from other species can 
certainly not pass muster. As long as this book aims to be so complete, scleroderma 
and Raynaud’s disease should be described under parathyroid disturbances. IVlio 
will agree with the author that lipoma is "caused by faulty fat metabolism”? 

— R. T. Franli 


Correspondence 

To the Editor: 

Shortly after the publication in the July, 1934, issue of' the Ajierican Journal 
OP Obstetrics and Gynecology of the article “An Endometrial Theory of Ectopic 
Pregnancy and an Intraligamentous Pregnancy at Six Months/’ written by Schenck 
and Erankel, I received a letter from Dr. J. B. Dawson, Professor of Obstetrics and 
Gynecologj' in the University of Otago, Dunedin, New Zealand. He drew to my 
attention an article on Ovarian Pregnancy Avhich had been published by him in the 
Medical Journal of Australia for August 21, 1926, in which he liad advanced the 
suggestion that an explanation of the occurrence of ectopic pregnancies may be 
found in the presence of ectopic endometrium in the ovary, tubes or pelvis, exactly 
the same theory independently arrived at and advanced by us in the article mentioned 
above. 

In our article, due to an oversight, no reference was made to the paper of Dr. 
Dawson’s, and his name was omitted from the list of references. 

Samuel B. Schenck. 

Prooldyn, May S9, 1937. 
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Words fail me when I attempt to express my personal appreciation and 
also my appreciation of the Society’s influence in behalf of our specialty 
in Kansas City. I only trust that jmu will believe me when I say I 
thank you. 

Sentiment passes into insignifleance when I recall that this Society 
was organized for a definite purpose and that from year to year it has 
carefully chosen its members to earrj’- out this purpose. This Society is 
an offspring of illustrious parents — The American Gynecological Soci- 
ety and the American Association of Obstetricians, Gynecologists, and 
Abdominal Surgeons. These Societies have been very mucli interested 
in our activities and are interested in those members of this Society 
who might qualifj^ to carry on the future activities and the traditions 
of the parent organizations. 

At the christening of the Central Association, its future acthdties 
were dedicated mainly to tlie improvement of obstetrics in tins section 
of the United States. Its sponsors Avere men Aviiose horizon iias been 
international, Avhose judgment sound, Avhose adAuee Avise, and aaIiosc 
achievements class them as the noblemen of our specialty. 

The previous leadersliip in this Society has been draAvn from men 
Avell knoAvn in American obstetrics and men Avliose efforts have ahvays 
been for the improA^ement of obstetrics. 

The yearlj^ meeting is an inherited custom of the parent organizations. 
The papers Avitli their discussions represent the clinical and research 
progress made each year. These meetings have served still another 
important function, that of developing Avarm friendships. Such friend- 
ships serA’^e not onlj'- to break doAvn sectional barriers, but also seiwe to de- 
velop a oneness of thought and purpose. Such a leadei’ship, AAutli such 
a membership, so efficiently organized, .should be eminently fitted to carry 
out the purpose for Avhich the Society aa^s organized; namely, the im- 
proA’ement of obstetrics in this .special area. 

A survey of the area Avith its problems brings out some interesting 
facts. Foremost are the criticisms made against American obstetrics. 
Our first impression is to be offended A\dien critiei.sms are made and only 
tangible facts can change impre.ssions. These facts are aa'gII borne out 
in the reports of the White House Conference and to a le.sser degree in 
the reports from our oaati Society made in the last tAA^o years. Fortu- 
nately AA’e haA^e strong allies in the parent organizations and the .Amer- 
ican Committee on Alaternal Welfare. It Avould seem that one of the 
first efforts of the individual member of this Society Avould be to see 
that his state has a strong maternal Avelfarc committee, and that thi.s 
committee aa’ouM function Avith the State Society and the State Afedical 
authorities in making oacli state committee efficient, to the end that all 
state committees would cooperate AA’ith Dr. Adair’s committee for the 
improA’cment of obstetrics. Prom personal experience in the la.st tAvo 
years in my home .state, Alissouri, I InioAv it can be done and I Avould 




Note: Tlie Editor accepts no responsibility for the views and statements of 
autliors as published in their “Original Communieations. ” 
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of Eden he was surrounded with all that man could desire. However, 
the Master denied him one fruit, and as we know, he failed. Then it is 
recorded that when the Master asked him why he had not been equal to 
his one trust he replied, “I was afraid.” All may not agree with this 
philosophj’- but rather -with Williams who, when attempting to analyze 
human behavior said, “What reason should correct, all the training in 
the world •will not improve a weak endowment. ’ ’ 

As we attempt to define fear we may go far into the scientists’ the- 
ories, most interesting yet confusing, especially so when we attempt to 
compare human behavior with obstetric behavior. A common concep- 
tion of fear is that it is the response of an organism to a stimulus that 
may be injurious or destructive. 

We are convinced from observing the prenatal, the natal, and the 
postnatal care of women that the problem is both moral and scientific. 
From this point of reasoning, -we would suggest tliat fear is an inherited 
or acquired conception of right and "wrong as is found in the philosophy, 
of the teachings of the Master, that of doing unto others as you would 
have others do unto you. 

From observing the attitude or the human behavior of physicians, we 
frequently assume that inlieritance is the determining factor in their 
professional or obstetric reactions, yet as we observe the influence of 
environment, we finally conclude that both inheritance and environment 
are necessary for the development of the physician. Adair has sug- 
gested that the prenatal period should begin with the preconceptive 
period. From this philosophy we ‘vvould suggest that doctors are born 
and not made, and that they are born of generations of integrity, of 
citizenship, and those accomplishments that contribute to the happiness 
and benefit of others. 

Fear as applied to obstetric beliavior might be said to be of two types: 
First, a trained, an intelligent, a reasoning, a courageous feai’, and a 
fear for the right. Such fears have only one objective, the w^ell woman 
and her -well baby. Second, the imtrained, the ignorant, the w'eak, the 
oscillating fear and the lack of fear for wi’ong — such fears are respon- 
sible for the invalidism of women and the loss of women and children. 
In its practical application it means that the trained, reasoning, cou- 
rageous fear and the fear for right can only be influenced by errors of 
judgment. Such fears develop obstetric curiosity, inve.stigation of prob- 
lems or research, and an intere.st in everything that pertains to the im- 
provement of obstetrics. The greate.st enemy, the greatest ohstruetion, 
the greatest danger to maternal -^velfare is the w'eak, oscillating, thought- 
less, ignorant, or -wrong fears of both the trained and the untrained. 
If we are to search for the real offending organism that will grow, that 
can be plated into one definite group and proved by comparison, wo 
would say that this wrong fear I’cprescnts the offending organism m 
American ohstctrics. 
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emphasize the importance of cooperating with the State Medical Society 
and the State Medical authorities as a basis for efficiency. I can also 
assure you of the helpful assistance of Dr. Adair and his associate. 

The members of this Society are Imoum as specialists. Every state 
and county society and every hospital, indeed every woman in this area 
can be influenced and directed by the teachings and practice of this 
membership. 

Critical as tlie statement may seem, I believe that we sliould accept 
the challenge that American and sectional maternal Avelfare problems 
belong to the specialist. As such we become the liaison between the med- 
ical school and the general profession in tlie improvement of obstetrics. 

This becomes the more important Avlien Ave revieAV the actiAuties of the 
Amei'ican Board of Obstetrics and Gjniecology. Each year this board, 
in qualifying those who may be called specialists, is making the re- 
quirements more stringent and is stressing the importance of the spe- 
cialist’s relation to the general pi*actitioner. Therefore, it is of first 
importance that eA’^eiy member of this Society become a diplomate that 
he may liaA’^e greater influence in his community. 

Something of the magnitude of the undertaking of this Society may be 
appreciated AAffien AA^e recall that this area has a population of fifty-nine 
million people avIio represent our most typical American stock. 

There are 16,089 doctors and 3,038 hospitals to care for this popula- 
tion. Then there are 37 medical schools that teach and train more phy- 
sicians and specialists than any other similar area in the United States. 
Such a problem Avith such possibilities requires a beginning and an ob- 
jective. Our beginning must be the individual physician or specialist 
and our objectiA^e the AA'^ell Avoman and her Avell babjL 

From a teaching AueAvpoint it is most difficult to analyze the teaching 
of students and their reactions to their training in private practice. It 
has been most fascinating to obserA^e human behavior and obstetric be- 
havior of both the physician and the specialist Avhen accepting the re- 
sponsibilitj’- for the care of expectant mothers. It AA’’ould seem from the 
hours given for the teaching of obstetrics and the character of the teach- 
ing given that reason Avould obtain at all times. On the contrary there 
seems to be a particular emotion that supersedes reason Aviiere respon- 
sibilities are assumed. This emotion from its manifestations is recog- 
nized as fear. Many times Avhen ob.steti’ic problems are discussed the 
statement is made that too often fear rather than reason directs pro- 
cedure. For several years I have been an associate of students as an 
instructor, an associate of internes as a staff attendant, and an associate 
and consultant of the general profession. Often members of each of 
these groups Avhen faced AAnth obstetric responsibilities and defending 
a method or a procedure have justified their conduct by saying, “I was 
afraid.” It may be said that this is only an inherited human AA^ealmess, 
since it is recorded that AAdien father Adam AA^as placed in the garden 
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must judge liis ability by his grades.” The real boy cannot be meas- 
ured by this method and I question the type of doctor developed from 
such an environment. 

The premedieal subjects are inspiring when presented by inspiring 
teachers. Unfortunately too often these subjects have become illegiti- 
mate subjects of illustrious parents and are presented by intellectual 
inebriates whose only marlcs of distinction are alphabetical notations. 
From many internes and recent graduates, we are told that certain ones 
of these emphasize the fact that their judgment of students determines 
the future doctors from that school. Unfortunately this attitude from 
an academic dialysis has escaped into the first two years of medicine. 
We find that for six years the would-be doctor is exposed to this environ- 
ment and that he does not come in contact with doctors but for two 
years or at the most for tivo and a half years. 

Another tragedy in developing doctors arises from the practice of 
certain schools accepting more students in the freshman year than can 
be eared for in the sophomore year. Their freshmen Imow that judg- 
ment is not passed on them by doctors but by the test tube, microscopic 
and academic would-be makers of doctors who judge too often from 
grades. May I ask what tjqie of fears, what tjqie of attitude toward 
human beings can be developed from such an environment?' If hopes, 
lionor, ambitions, and sentiments are stunted or paralyzed in attemptmg 
to make grades, only a sterile or materialistic attitude toward maternal 
■welfare problems may be developed. 

After graduation, interneships become a most serious problem for 
both the school and the student. It would seem that -when all schools 
require one year’s internesliip before graduation and when ho.spitals 
are supervised by our national boards the problem wall be solved. At 
the present time the private hospital interneship in far too many in- 
stances is only an observation coui'se. The lack of supervision and the 
lack of a common head develop false conceptions and habits that are 
important factors in our maternal wmlfare situation. We are having 
internes who before coming to our private hospitals have never been 
present at a home delivery. In a few^ imstances we have had internes 
w'ho have not so much as delivered one w'oman in the home or in the 
hospital. It is not infrequent in private hospitals without a clinical 
service that the interne will not deliver one wmman wdiile on the obstetric 
service. Somewhere in our coui'.se of training, .students and intenies 
must be required to follow' patients through the entire course of labor, oi 
the clinical course of labor cannot be Imown. It is mj”^ humble opinion 
that the one weak point in our training of students and internes is that 
not enough stre.ss is placed on demonstrating the clinical course of 
labor, for it means staying at the bedside of patients during the entire 
coui’.se of labor. This is impo.ssible in the unsupervised private ho.spifals 



HAMILTON : FEAR 


1ST 


Take, if you will, tlie development of tlie pli5’'siciau and follow the pos- 
sibilities of the two types of fears, especially those influenced or devel- 
oped from, environment. From infancy through primary school and 
high school, parental affections, discipline, and example develop cou- 
rageous fears that direct behavior. From high school to the college or 
university is an epoch. A newly found freedom is encountered, an 
expression frequently made by students. In starting into medicine so 
many premedic hours are required and so many cultured hours are taken 
for an academic degree. Dr. Hutchins, president of the University of 
Chicago, has said that “The first two years of college work should be 
taken at jimior colleges and at home, and if the student shows sufficient 
ability the last two years ma}^ then be taken in the university. ’ ’ This is 
a timely suggestion since home environment and home discipline are far 
superior to the influence of the so-called newly found freedom of the 
university. Then may I suggest that only the cultured hours be taken 
in the junior colleges, since many educators have suggested that few 
students know what profession to choose for their life work before their 
junior year. Also the parent may or will be cognizant of the situation 
and both time and money maj'- be saved and disappointments avoided. 
The two years of home training and the added age will, without doubt, 
better fit the future doctor for premedieal and medical training. Be- 
sides, as I will discuss later, we feel that the medical school should as- 
sume the responsibility for choosing those qualified to study medicine. 
The future doctor entering the university is the greatest idealist knovm, 
just clay, but how important the molding, since from the model is made 
a doctor or a specialist, of bronze, of marble, or of plaster. Again how 
important, since when placed in its permanent location, its beauty and 
its stability influence the professional, cultured, social, and spiritual 
life of that community. 

Recently two nationally Icnown medical educators were discussing this 
subject. The younger man’s son was graduating from liigh school with 
high honors. The son had chosen a university desci'ibed by his father 
as having an unusual social life. He spoke of the classes as being large 
and how impossible it would be for the professors to Icnow the individual 
student. He also mentioned that the university was IniovTi for the 
friendships made on the campus and this influence on the finaneial 
futiu’e of its graduates. After this description of this university he 
asked this question, ‘ Hf my son has the ability he seems to have, where 
would you send him for his universitj" work, looking forward to his 
studying medicine?” The older man answered, “I sent my sons to a 
small university, where they had inspiring teachers and where the 
teachers Imew my sons personally.” It is of interest that his sons have 
both made superior records. He then made this veiy significant state- 
ment, “Your son’s choice without doubt will be a great factor in his 
making money. His teachers, not being able to Imow him personally. 
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logic reactions. Certainlj'- we sympathize with the fears of the recent 
graduate and even Avith the recently trained specialist. It has always 
been of interest to me to note that the better training the physician has 
had the greater his fears have been. 

The story is told of a distinguished obstetrician lA^ho ivas visiting a 
colleague in a neighboring city. At that time the colleague had a pa- 
tient in labor Avith a posterior position. The membranes had ruptured 
prematurely, the cervix Avas hard and only partially dilated after 
tAventy-four hours of pain Avith rest periods. However, the patient was 
in good condition. Later in the day the patient became tired, the pulse 
Avas 120 , the head at the midstation, rotation Avas not completed, the 
cervix not completely dilated, and the host then asked his colleague to 
examine his patient and tell him AA'hat he thought best for the patient. 
This AA'as done and the colleague advised to Avait. The host, being tired 
and seeing hoAv prolonged labor had been, said, “I have given the pa- 
tient several rest periods. Do you think it is safe to Avait?” Again the 
advice AA'as for rest and to AA'ait and still again if necessary. Later tlie 
patient delivered safely AA'ith the motlier and child in good condition. 
The story appealed to me for three reasons. First: because these two 
nationally knoAAm teachers AA'ith large clinical experience Avere deeply 
concerned OA'er a patient AA'ith a posterior position. Second: because 
the host appreciated the possibility of errors in judgment when tired and 
AA’as amenable to adA'iee and suggestion. Third : because they both had 
thorough training and experience, that rare A'irtue of decision to AA'ait, 
and that trained courageous fear for tlie future health of the patient. 
Then it occurred to me that these are the attributes in physicians that 
determine their riglit to be classified as specialists and teachers of med- 
ical students. 

It is agreed that the greatest number of AA’omen are being delivered in 
their liomes and the question is being seriously asked. Can a AA'oman be 
delivered as safely in the home as in the hospital? All AA'ould AA'elcome 
the day AA’hen all AA'omen AA'ould be deliA'cred in a hospital, but since the 
majority of Avoraen are delh'ei’cd in the home, the question must be an- 
SAA'ered on its merits. Prom a rather large experience of ten years of 
home obstetrics, I mu.st ansAA’er in the affirmath'e. Many times during 
these ten years mentioned I AA’as called to see AA’omen in labor AA’hom I 
had never seen before. If time permitted, I sent to my office or home 
for supplies; if it did not, it aa’Rs possible to sterilize toAA'els for draping 
the iiatient, prepare the patient, u.sc rubber gloA’cs and give an anes- 
thetic. ]\Iy oAA'n records shoAv by comparison that AA’omen AA’ere equallj’ as 
safe in the home as in the hospital. True, hospital coiiA’cnienees and 
hospital privileges Avill be mi.ssed, yet it can be done. The only prophy- 
lactic measures that can be practiced are fundamentals; yet funda- 
mentals are the same in the hospital, in the mansion, or in the hoA'cl. 
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After graduation and internesliip, the state upon the completion of a 
satisfactory examination issues a certificate to practice medicine. The 
cost to the medical school for each graduate varies from $800 to $2,500 
a year or $3,200 to $10,000 for the four years. The cost to the student 
varies from $8,000 to $15,000 for his academic and medical education, 
yet as we analyze his nine years of training, we find it is for only three 
or thi’ee and one-half years that doctors direct his training and that 
interneships have little supervision other than those connected with 
teaching institutions. Yet they care for expectant mothers. 

May I be pardoned for a suggestion that at present is Utopian in ap- 
plication? I intimated, from Dr. Hutchins’ suggestion, that the first two 
years of college should be given in junior colleges and at home and that 
these hours be cultured hours. I would also suggest that the medical 
school authorities determine the fitness of students entering medicine 
by establishing a medical school campus where the future doctor will be 
taught or supervised by doctors and be associated with the teachers, 
staff members of the hospital, internes, medical students, and with all 
the organized agencies of medicine from the time he starts his pre- 
medical work. 

Medicine is divided into two parts, the science of medicine and the 
art of medicine or people. In mentioning people I refer to their emo- 
tions and their problems. I refer to their emotions of love and hate, 
joy and sorrow, ambitions, hopes, and disappointments, to their prob- 
lems whether they are physical, mental, economic, social, or spiritual. 

To Imow these develops a love for people, a sympathy for people and 
a desire to do for people. Service becomes the major thought, and it is 
then and only then that the science and art of medicine can be prac- 
ticed effectively. Otherudse service is only for the loaves and fishes. 
I am firmly of the belief that our materialistic attitude has caused us 
to lose sight of a class of people who have been the backbone of every 
man’s success. I am also convinced that when people are thought of 
and cared for as suggested, state medicine will be forgotten and 
oiir clinical services wiU be in a great proportion supplanted with 
profitable patients. I do not hesitate to say that whatever success I 
may have attained to date, the greatest influence that I have had and 
the most lasting friendships that I have enjoyed have been among this 
forgotten class, the so-called poor. 

So far we have only discussed tlie inherited and environmental de- 
velopment of the physician or specialist. ]\Iay we turn for a time to his 
activities as factors that influence obstetric improvement? 

"We believe that labor with few exceptions is a normal physiologic 
process. We further believe that the only difference between physiologic 
and pathologic obstetrics in many instances is that greatest of all trained 
obstetric rtrtues, the ability to waiti We believe tliat it takes ti’ained, 
intelligent, reasoning fears and a fear for right to appreciate pliysio- 
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dare saj’’ most often with safety. Yet example, influence, Avritings, and 
discussion of these metliods to or before other than this group or a 
similar group are directlj’’ harmful to the profession as a ivliole. 

So much unwarranted space has recently been given to the subject of 
sedation tliat I hesitate to discuss it. Suffice to say that the success or 
failure of sedation rests Avith tlie scientific study and scientific applica- 
tion of the subject. We Avould urgently suggest that Ave as specialists 
do not put into print, discuss, or employ any means or method that iias 
not first been proved to have, not only a scientific background, but a 
practical and safe application. The influence of the specialist is too far 
reaching to alloAv ourselves to influence or be influenced by any means 
or method that may be detrimental to any American mother. 

It has been interesting to observe a iiospital in my city that has been 
open to any member of tlie county Society. Ten thousand cases haA'e 
been cared for by some 200 phj^sieians. No physician has ever been 
denied the privilege of tlie hospital because of mistakes he may have 
made. From suggestion and assistance, mistakes haAm been remedied 
and indhudual obstetrics improved. It is most interesting that the 
statistics of this hospital have been a model for our other hospitals. I 
mention this hospital since the result has been attained through the 
efforts and influence of a member of this Society. I mention this record 
to shoAv Avhat a courageous fear for right, one person can create in any 
city, toAvn, or community. 

Some fifteen years ago a group in our city of Avhich I Avas a member 
became interested in the induction of labor, or labor by appointment. 
Soon every medical society in AA^estern Missouri and eastern Kansas A\'as 
deluged Avith papers. In time sufficient adverse data Avere gathered to 
restore reason, morliidity and mortality being the restoratiA'’e agents. 
Thus, Ave haA'e seen to our sorroAV the dangers and folly of such teaching 
and practices. Ea'cii in the last year I haAm been quoted as advocating 
such a procedure. Surely “the eA'il that men do, liA’^es after them.” 

I mention this experience to emphasize Iioaa’^ lasting an influence 
papers, discussions, and demonstration ma.A'’ haA’^e on the profe.ssion as a 
Avhole and also to emphasize the fact that physicians Avith little or no 
training Avill attempt any method or procedure and justify their acts 
or procedure from papers or discussions of the speeiali.st. 

Another problem that mocks us and plagues us is the abortion situa- 
tion. Dr. Litzenberg in his in-esidenlial address before the American 
Association of Obstetricians, Gynecologi.sts and Abdominal Surgeons 
jiointed out the dangers of our rapidly failing birth rate. Pi'om com- 
paring our situation Avith the history of Dome and other great nations 
of the past he said, “We Avould soon face a national decay if our birth 
rate continued to fall as it is doing.” 

Dr. Fred Taussig has e.stimated that there are 700,000 abortions in 
the United .States yearly Avith a lo.ss of 10,000 Avomen. Dr. Tau.ssig docs 
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Our conception of right and wrong and our appreciation of service to 
people determine the safety of our application of fundamentals in the 
home or in the hospital. 

It is also a fact that the majority of women in the United States are 
delivered by the general practitioner. Most often in discussing maternal 
welfare problems the general practitioner is given first place in our 
criticisms. This thought is worthy of serious consideration. That funda- 
mental training in our schools has been the best, no one can deny. It 
is well to a.sk, Where did he interne? Who taught him that all these 
routines, selective operations and prophylactic procedures are funda- 
mental and safe? Not our schools, but specialists, you and I taught 
him through the literature, through example, and through infiuence. 
Without question, this is a swamp that must be drained and reclaimed 
by the specialist. 

I recall that hi going from home obstetrics to hospital obstetrics I was 
influenced by specialists, older men, bus5'- men and successful men and 
my patients were told by others in the hospital of all these prophylactic 
measures. Formerly in the home I had determined that patients could 
have their babies and upon mj^ assurance, tlie}^ expected that only time 
was necessary for delivery. My courageous fears gave way to competi- 
tive and economic fears and needless to say my results suffered until 
such a time as reason again supplanted fear. I mention these experi- 
ences since several of the younger men of this group have told me 
similar- experiences. Our only measure of success must be by the yard- 
stick of the well woman. 

From almost every land where maternal welfare problems are being 
studied, the reports, with few exceptions, are that interference is our 
greatest factor in the loss of mothers and children. Yet there is a 
fxmdamental kno^vn to every nation where obstetrics is taught : that inter- 
ference is to be done only in the interest of the mother or the babj^ 
Quite old-fashioned, seemingly senile in its application, yet it is and 
always will be practical since it is right. Present-day trend seems to 
say this is a teaching for students but not for specialists. As has been 
intimated there have crept into our obstetric literature certain terms that 
are most alluring but dangerous, namely: Prophylactic measures, selec- 
tive measures, routine measures, and measures for shortening or termi- 
nating labor. Probably at times all have been lulled to sleep by these 
time-saving measures only to find with the davoi of results not the well 
woman but the woman shownig foi* daj^s, months, or a lifetime the 
stigma of a procedure. It is now time to aclniowledge that these pro- 
cedures save tlie time onty of the profession and tliat tliey should have 
a very limited place in the scientific and pi-actical life of our obstetric 
family. 

It must be granted that this group, because of their training, judg- 
ment and experience, can do all types of interference with skill and I 
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plague or epidemic yet Imoum. The more so since it not only involves 
the populating of our nation hut the decay of our nation, mentally, 
physically, and spiritualljL 

Too much encouragement cannot be given to the intensive study and 
investigation of accidental abortions in view of the efficient results al- 
ready reported. A 13 per cent mortality in therapeutic abortions as 
reported from the Children’s Bureau is scientifically too high. I am 
of the belief that too much emphasis is given to the subject in the litera- 
ture, not so much by those whose fears for the right are so well loiowm, 
but bj^ those whose fears of wrong seem to he lost in the quest for gold. 
Unfortunately these use their interpretation of the literature as a smoke 
screen to hide their death-dealing pimctiee, and this screen may hide 
causes involved in the 13 per cent mortality of so-called therapeutic 
abortions. 

Such a plague requires strict quarantine. No better prophylactic or 
preventive measure could be instituted than the cooperation of med- 
ical agencies with law-enforcing agencies. 

Two t3^pes of infected areas are found. Fii’st, those of the profes- 
sion without organized medicine. As we have observed, these are the 
Anopheles tAqpe that are filling up our clinical services. Onlj’’ the oil of 
law-enforcing agencies can de.stroj’- their breeding places. The second 
group belong to organized medicine. These should receive the same 
treatment offered through law-enforcing agencies. Besides this, a pre- 
ventive measure would be profes.sional ostracism. The popularity of 
these is due to their professional standing and the safety for social 
inconveniences found in the hospitals that admit this group without 
questioning their procedures. This group pre^^s on the intelligentsia 
group and teach them their modern term of social inconveniences. Tins 
group of people are of importance since thej’’ so thoroughty represent 
the truty American stock and are the ones who should have children. 
Aside from mental and phj'sical qualification thej’’ are ampty able to 
provide for childi’en. As we observe the decreasing number of children 
in .such families, we cannot refrain from asking. Is childbearing and the 
responsibilitj' of oaring for children quite as much a sociologic factor m 
the happine.ss of the home as those problems associated with idleness 
in the home? 

Like all plagues and epidemics the succe.ss of quarantine and preven- 
tion depends upon the cooperation of the individual ph.y.sieian and spe- 
cialist. The treatment to be applied bj' the individual phj'sician or spe- 
cialist is best expressed lij' a colleague of mine. Dr. Calkins, who said, 
“Cool and considerate reasoning musl .supplant .social and economic dic- 
tation and wcak-lnieed accession to the importation of influential pa- 
tients.” 

In the discussion of obsteti’ic fears, I trust I may be pardoned for 
sentimental flights. However, tliis Soeietj'’.s chief purpose in organize- 
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not attempt to estimate the morbidity in these cases, the loss of blood, 
\yomen -with infections that get well, necessary and unnecessary opera- 
tions and invalidism, that are so well known to each of us, and deaths that 
are indirectly caused from an abortion. Such a situation with such a 
mortality and such a morbidit}’’ is an obstetric plague. Such a record 
of smallpox, yellow fever, diphtheria, or typhoid fever would cause the 
state and national medical agencies to act at once. Contagious diseases 
have all been lessened in frequency or eliminated through efforts of the 
profession. Millions of dollars have been spent and many valuable 
lives sacrificed to eliminate disease that involves life. Yet it is a serious 
question as to whether or not the profession is directly or indirectly 
responsible for this obstetric plague. 

We are faced with three problems: 

First : Those accidental abortions that maj'- be avoided b}' better pre- 
natal care and a more intense studj' of the causes of accidental abortions. 
As we Imow, much progress is being made in this field. 

Second: The tlierapeutic abortion! I refer to those done with the 
hope of conserving the lives and health of women. Dr. Adair quotes 
the child welfare bureau as stating that there is a 13 per cent mortality 
in therapeutic abortions. Such a statement causes us to ask seriously 
if it would not be better for the obstetricians to cooperate more with 
the specialists in the indicated lines of medicine in order that this 13 
per cent mortality may be reduced to a minimum. Witli the exception 
of toxemias and nephritis most of the other serious indications have 
largely been superseded by improved medical treatment. 

Tliird : The criminal abortion whether self- or medically i^roduced and 
coming to us secondarily is a difficult and serious prolfiem to the younger 
men and to manj'- of the older members of our specialty. If the patient 
is a clinic patient it is well to care for her as seems best on our various 
clinical services. However, the cooperation of medical agencies with 
law agencies will reduce the excessive numbers we are earing for. In 
private practice there can be only one stand, that the patient go into a 
hospital and before witnesses write or sign a statement as to who did the 
abortion and how it was done. This relieves the reputable obstetrician 
and hospital of all criminal responsibilit}^ The signed statement is then 
to be made a part of the hospital record. The speaker lias followed 
this routine for several years with perfect satisfaction to himself and 
I also Imow that this plan is followed successfully by many others of 
our specialty. I would further advocate tliat all abortions from what- 
ever cause should have a separate certificate or report tliat must be a 
part of our health agencies’ record. 

The destruction of 700,000 defenseless lives yearly and 10,000 Imorni 
mothers is an obstetric plague, more revolting in its aspect than any 
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THE SUEGICAL TEEATMBNT OF COMPLETE PERINEAL 
TEARS IN THE FEMALE* 

Norman F. Miller, M.D., and Willis Brown, Ann Arbor, Mich. 
(From the Department of Obstetrics and Gynecology, University of Michigan) 

R eluctantly indeed does the cold gray past reveal its secrets. 

From its silent depths come only patchy fragments, telltale evi- 
dences, from which we may construct our concept of remote gyne- 
cology. Since earliest times, tearing of the rectum at the time of 
parturition has been looked upon as a most depressing accident — 
saddening to the patient, despairing to the physician, and always 
necessitating a gloomy prognosis. Cure depended on the generosity 
of nature, on binding the legs together and on such other traditional 
remedies as existed at the time. Indeed this appears to have , been 
the prevailing method of treatment for centuries, and it continued 
long after surgical union had first been tried. 

As late as 1840 Payan recommended confinement to bed for six weebs, tbe patient 
to be kept on her side and her legs tied together. In 1864 Eobinson advocated similar 
treatment, but was less emphatic as to its eflicacy, merely suggesting that it bo tried 
before operation was undertaken. These probably represent late and more or less 
isolated uses of posture treatment. Guillemeau, a student and contcmporarj' of 
Ambroise Pard (1510-1590), was probably the first to attempt surgical union of a 
completely ruptured perineum. Later, Mauriceau (1637-1709) and Smellic (169/- 
1763) recommended operation and suturing, but there is no evidence to show that 
they ever performed restoration by this method. General acceptance of sutunng 
was inevitable but slow. Saucerotte’s notable contribution appeared in 1798, and 
Mentzel described a button suture for this purpose during the same year. Figs. 1 to 
7. In 1801 Nedcl told of freshening and approximating the edges. He also rccom 
mended fat and oil applications witli soft massaging to make the perineum more 
yielding and less likely to tear. That operation was still something of a last resort 
is suggested by Wendelstadt ’s description of a case which he treated in 1803. The 
wound was cleansed and the legs were tied together, but due to exhaustion from 
sleeplessness and constant irritation from diarrhea, the legs had to be loo.scned and 
this form of treatment given up. Later the edges of the wound were pared and 
approximated with strong wax tlircad. 

Notwithstanding tlie fact that .surgical correction was known it was 
not until half a century later that I’eports of surgical cures eonimeneecl 
to occup3' a conspicuous place in medical literature. Among the man} 
prominent names of this era we find Jobert, Ti-agher, 3Iaisonnein c, 
Yerhaeghe, Tanner, and Laugier. With surgical treatment so gcnerall} 
accepted we pick up new threads emanating from scientific discoveries 

•Head .at tlio Elplith Annu.al Moetinc of tlie Central A.s.soclatIon of Obstelrlclan-s 
and Gj-nccolo]^.«ts, Detroit, Midi., October l.a to 17, 1330. 

19G 
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tion was for the improvement of obstetrics in this area. Our beginning 
was the individual physician or specialist and our objective the life and 
health of the mothers and their offsprings. "VVe have advocated that 
this is a moral problem as well as a scientific problem. Therefore, senti- 
ment cannot be eliminated as the ruling emotion in its solution. No 
one can question the motives of the sponsors of this Society, representing 
as they have the parent organizations, the American Gjmecologieal So- 
ciety and the American Association of Obstetricians, Gynecologists 
and Abdominal Surgeons. No one can question the efficiency of this 
organization nor its previous leadership. The function of the Society 
and the manner in which it solves its problems will, however, deter- 
mine its success. 

Each state in this area may have a well-organized and well-function- 
ing maternal Avelfare committee. Everj^ member of this Society may he 
certified bj'- our American Board as a specialist in our specialty, yet in 
the last analysis the problem becomes tlie relation of the individual 
physician or specialist to the individual expectant mother. 

In my humble opinion a trained, an intelligent, a reasoning, a cou- 
rageous fear, and a fear of right must he the qualifications of the indi- 
vidual physician or specialist caring for women during the prenatal, 
natal, and postnatal periods. 

Is it asking too much, is it stating the situation too empliatically, to 
say the problem is ours as specialists? That as specialists we are the 
liaison hetiveen the school and the general profession ? Is our philosophy 
entirely vTong when we say that obstetric fears are largely responsible 
for our standing among the nations in maternal morbidity and mor- 
tality? Again is our philosophy of obstetric fears entirely -wrong when 
we advocate that obstetric fear is an inherited or acquired conception 
of right and wrong based on the teaching of the Great Physician? 

1107 Bryant Building 


Buchner, E. F., Jr.: The Rate of Gro-wth Before Birth, J. Tenn. j\I. A. 29: 

131, 1936. 

Plotting the averages of all available curves of anatomic and radiographic 
measurements on the same coordinates, together ■ndth the curve of the probability 
of survival, as derived for want of authoritative figures from the generally 
accepted clinical impression, resulted in a graph of considerable practical value 
in obstetrics and pediatrics. Allowing for errors in draftsmanship both the length 
and weight do not increase as smooth curves, and anatomic and radiographic 
measurements of the head parallel each other fairly closely. 

It is suggested that this graph, together with immediate length and weight 
measurements of the newborn child, may help in the quick and more accurate 
determination of the stage of its development. 


J. P. Gkeenhill. 
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Fig. 




. — Teclinlfiue of peiine.il repair about 1870. (From Arcli. de Tocologie, 1S7C.) 



MILLER-BROWN; SURGICAL TREATMENT OP PERINEAL TEARS 197 

of tlie times. The use of chloroform is mentioned and more attention 
is given to anatomic restoration of the perineal bodj and to special 
technical improvements. Since the need for avoiding tension was 
recognized even before the application of suturing, it is hardly to be 
expected that this fiuidamental principle should be discarded with 
the acceptance of surgical restoration. Tying the legs together was 
still used in conjunction with suturing. As refinements in technique 
continued, we find many incidental controversies arising. The matter 
of diet and postoperative care of the bowel became a matter of con- 



Pig’. 1. — Instruments devised by Saucerotte for use in the repair of complete tears 

of the perineum (1798). 


tention; there was about an even division for and against the use of 
opium following operation. Now, too, we see the ancient quill losing 
favor, Hicks and Bi-yant in 1862 being among the first to discard it 
for the ordinaiy suture. It is with regret indeed that we must pass 
rapidly through this notable era, the historian's paradise. 

Most noteworthy, perhaps, among the contributions of tlie last half of the 
nineteenth centurj^ were those of I. Baker Brown and our distinguished D. H. Agnew 
(ISGS) and J. G. Warren (18S2) whose meritorious contributions %vill long be 
treasured. 
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operation combined ivitb snbentaneons cutting of the sphincter. This 
latter step explains our term paradoxical ■ operation. Preoperatire 
preparation and postoperative care generally applied to Group II 
cases (those repaired by paradoxical method) maj'- be outlined as 
follows : 

Preoperative: (1) One ounce of castor oil daily for three days prior to operation. 
(2) Soapsuds enema on day prior to and morning of operation, Eepeated until return 
is clear. (3) Low residue diet commencing three days before operation, and clear 
liquids only on day before operation. 



Fig. 5. — Repair of complete laceration. (.H. T. Hanks, The Medical Record, 1882.) 

Postoperative: (1) Clear liquids for nine days. (2) Any liquids on tenth daj 
and soft diet on the eleventh. (3) One teaspoonful of paregoric four times daily 
for first nine days. (4) Retention oil enema daily commencing tenth day after 
operation. (5) One ounce of castor oil by mouth on twelfth day. 

Our preoperative preparation of patients witli third-degree tears 
may appear unnece.ssarily elaborate. It represents an effort to mini- 
mize the danger of infection and to make the patient comfortable. 
By thorough evacuation of the bowel, there is less likelihood of con- 
tamination, and peristalsis during convalescence is reduced. The 
need for tying up the bowel postoperatively is not unanimously 
agreed to in the literature and may well deserve further study. 
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Eistine; Noble and Kelly inaugurated twentieth century practice with modifica- 
tions of the flap operation, a procedure which today continues to be among the most 
satisfactory methods for repair. By then, however, the pendulum had reached the 
center of its arc, for interest in this subject seemed to fall off. An occasional re- 
vival of the subject is found in the reports of Hall, 111, Hamner, Goldspoon, Phaneuf, 
Smith and Linton, and Eoyston. 

Our OAvu study is based on 182 clironic complete tears treated at 
the University of Michigan Hospital. No acute tears are included. 
The eases studied are divided into two groups, i.e., those operated 
upon by various methods prior to 1931, comprising 144 cases (Group 
I) ; and 38 patients operated upon since 1931 by what we speak of as 



Pig'. 4. — Perineal closure advocated by J. T. Bradford. (Cincin. Lancet and Obst., 

1869.) 

the 'paradoxical operation (Gi'oup II). The operative techniques used 
in the eases of Group I are difficult to name because of their general 
similarity but included those in vogue during the eaily years of the 
twentieth century (1901-1931). At first what was known as the Em- 
mett operation was preferred ; that gradually gave way to the flap 
technique described by Warren Q882), Bistine (1900), and in 1902, by 
Noble. Minor variations were common but basically the above pi’o- 
eedures were used for the thirty-year period, pi’ovidiug the Group I 
eases. Since July 1, 1931, all third-degree tears (Group H) which we 
have treated have been repaired by what is fundamentally the flap 
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as a preliminary operation. Of real significance in this connection is 
the fact that each unsuccessful attempt at repair leads to more scar- 
ring and lessens the chances for success in later attempts, a fact to 
be borne in mind by every physician who contemplates the repair of 
a third-degree tear. 

Since the operative site in every complete tear is always potentially 
J infected, painstaking precautions to avoid excessive contamination 
are always wise. It is here, perhaps, that the flap technique is of 
greatest value. Not onlj'- does the flap adequately provide for the 



Pig-. 7.— Repair of complete laceration. (N. T. Saiiks, The Medical Record, 1882.) 

deficit in the anterior rectal wall in most cases but in addition it 
forms an intact protective barrier against contamination of the opera- 
tive field. Any redundant or excessive mucous membrane may be ex- 
cised during the final steps of the operation. It is because it more 
nearly fulfills the second demand of sound plastic surgery that we 
prefer the flap technique. 

The importance of relieving tension was apparently well recog- 
nized by the earliest operators. Notewortliy early attempts to mini- 
mize tension are seen in the tying together of the legs and in Dicfrcn- 
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The steps of the paradoxical operation are shown in Figs. 8 to 14. 
Locating the sphincter ends, particularly in old cases, is facilitated 
digital palpation of the sphincter through the anus when explor- 
ing with a blunt curved heniostat as shown in Fig. 14. 

Since tension is to be released by cutting the sphincter, only two No. 1 
chromic stitches are used for approximating the muscle ends. Cut- 
ting the sphincter directly posterior does not appear to relieve tension 
sufficiently because of the close intermingling and attachment of the 
posterior leAmtor ani muscle fibers converging toward their coccygeal 



Pig. 6. — ^Repair of complete laceration. (H. T. Hanks, The Medical Record, 1882.) 

attachment. In long standing cases, the sphincter may be cut as the 
initial step, thereby facilitating approximation of the anterior sphinc- 
ter ends. 

At least three fundamental principles are essential to successful 
plastic surgeiy; namely, (1) good blood supply, (2) absence of in- 
fection, and (3) avoidance of tension. The first fundamental, good 
blood supply, scarcely need be commented upon. Probably no one 
technique or procedure is very much better than another in this respect, 
yet adequate blood supply is extremely important and is fortunately 
present in the perineum, except in badly scarred, often-operated 
cases. Excessive cicatrix may often be excised or incised if necessary 
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bach’s incisions. When first we cut the sphincter for release of ten- 
sion, we thought it might be original but extensive study of the litera- 
ture revealed that this was a very old and well-proved procedure. 

Imagine, if you can, an operating setup half a century before the 
world knew of Pasteur and infection, seventy-five years before the 
illustrious Lister and antisepsis, decades before the discovery of 
chloroform. Take away the surgical knowledge acquired in the past 
150 years, and we have the .situation faced by the stern but coura- 
geous Saucei’otte and his able assistants, Castara and Rousel. It was no 
mean problem that caused them concern that day in the j^ear 1798. 
Their patient, now forty days postpartum, demanded something be 
done for the unbearable fecal incontinence. Posture and other tradi- 
tional remedies had proved valueless. A fir.st fruitless attempt with 
the then almost unheard-of .suture method had failed. Impelled by 
the undaunted spirit of their patient, these courageous pioneei’S again 
undertook repair, but this time at the suggestion of one of the assist- 
ants the sphincter was cut in order to release tension. There fol- 
lowed days of anxious ivaiting, needless as it proved, for their pa- 
tient was cured. But Saueerotte and his assistants were far ahead of 
their time and the real value of their contilbution did not become 
knoAvn until popularized by .such illustrious men as I. Baker Brown, 
Chassaignae, Hugnier, Mercier, and Velpeau. The principle of re- 
lease of tension was generally recognized but severing the sphincter 
was b}'’ no means the onlj’- accepted method. Some prefei’red the semi- 
lunar incisions of Jobert and Dieffenbach, others the tension suture. 
While Brown’s astonishing results in 75 cases reported in 1860 must 
be looked upon as the woi’k of a remarkably skillful operator, Bro^^’U 
himself attributed much of his success to his practice of cutting the 
sphincter. 

Comparison of results obtained by various operative techniques is 
complicated by tlie fact that there aj^peai’s to be no generally ac- 
cepted criteria or standard of cure. As the terms used in describing 
tlie re.sults are often relative, it is difficult to know just how good a 
"satisfactory result” realfv may be. There is need for a better grad- 
ing of results, and for general acceptance of .such grading. Another 
factor in determining the value of any one method is the end or late 
re.sult of operation. One does not always achieve nor should one 
expect immediate and perfect functioning from a sphincter which has 
remained functionless for many years. Consequentty, follow-up ex- 
aminations might well show a higher degree of suece.ss than reports 
based on immediate postoperative evidence. 

We are opposed to the use of such terms as "cured,” "excellent,’ 
or "good,” because these terms permit wide range of interpretation. 
In tliis study the term function restored is applied to all cases where 
control over the fecal stream is regained. In .some cases of this group 
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Fig. 13. 


Fig. 14. 


Fig. 13. — Since there remains little tension on the anteriorly united sphincter, 
only two chromic No. 1 sutures are used to keep the ends in apposition. 

Fig. 14. — In the average case the operation is completed by subcutaneous cutting 
of the sphincter in the posterior quadrant. 
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Table m. Number op Operations Prior to Admittance 


NO. OF OPERATIONS 

GROUP 1* 

GROUP nt 

I 

55 

18 

II 

8 

4 

III 

2 

1 

lY 

0 

0 

V 

2 

0 

VI 

0 

1 


*The 67 patients in Group I operated upon once or more prior to admittance 
averag-ed 1.3 operations per patient. 

fTwenty-four of the 38 patients Anally treated by paradoxical methods averaged 
1.5 operations per patient prior to admittance. 

the perineum. Complete cure and perfect control occur as the result 
of an intact sphincter hut many patients seem to do remarkably •well 
once their levators become properly trained and adequately developed. 
Results obtained in our series of 182 cases are shown in Table IV. 


Table IV. Eesults 



GROUP I 

GROUP II 

Function restored 

71.00% 

87.00% 

Function improved 

15.00 

8.00 

Failure 

10.00 

5,00 

Unknown 

5.00 

0.00 


We attribute the higher incidence of cures in Group II (paradoxical 
repairs) to the release of tension on the anteriorly united sphincter. 

Unfortunately a general comparison of results is not possible. There 
is a noticeable lack of recorded results in the literatui’e and, as pre- 
viou.sl}’^ stated, those which do appear fail to make a decisive grading. 
Definite commitment conceniing results obtained is essential if we 
are to make healthy comparisons witli the liope of ultimately being 
able to an’ive at the most desirable metliod of repair. 

SUJIMARY 

1. Historic highlights in the treatment of third-degree tears are 
revealed. 

2. Surgical principles pertinent to tlie correction of third-degree 
lacerations are discussed. 

3. Data on the results of treatment in 182 patients are presented. 

4. The need for a universal standard in appraising results of treat- 
ment is pointed out and certain criteria and terminologj’- are suggested. 

5. The 'paradoxical repair (flap operation plus sphincter cutting) JS 
illustrated. 

6. It is hoped that results following other methods of operative cor- 
rection will be reported in order that we ma}'’ ultimately determine 
the most satisfactorj' method of repair. 

7. An extensive bibliography is appended. 
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the control over gas was not entirely satisfactory, but sphincteric 
action was restored. So-called perfect results are common following 
repair of fresh complete tears, but in old and long-standing cases, we 
believe that examination two weeks postoperative does not always show 
sufficient return of sphincter activity to permit of complete control of 
gas. By function improved we mean control over solid or normal stools 
but imperfect or. no. control of gas or liquid stools.. Failure. o£ course 
means no control whatsoever, even though the perineum may appear 
well reconstructed. The unJcnoivn results applied to 5 per cent of 
Group I cases occurred early in the series and no results were 
recorded in the historj’-. These may have been failures but for lack of 
ewdence it appears wiser to classify the result as unknoAvn. We be- 
lieve the terms used to designate result and the criteria upon which 
they are based are reasonable, and Ave suggest their use in future 
reports. 

Questionnaire follow-up Avas attempted in this series but Avas un- 
satisfactory. The number of replies from early eases Avere too feAv 
to be of Amlue. Our data then are based on results noted at the time 
of discharge from the hospital. If improvement does occur weeks 
after operation in old chronic cases, then Ave may reasonably assume a 
higher incidence of cures, especially in those treated by the para- 
doxical operation. Many of our patients had suffered fecal incon- 
tinence for fifteen j'-ears or more, the longest being thirty-three years. 
The average duration of the tear was nine years. 


Table I. General Data 


Average age of patients 


33 years 

Average duration of tear 


9 years 

Average parity 


3.4 per cent 

Table II. 

Etiology 



NUMBER 

PER CENT 

Nonoperative delivery 

46 

25.00 

Operative delivery 

126 

' 69.00 . 

Surgery 

7 

4.00 

Etiology unknown 

3 

2.00 


182 

100.00 


In discussing results one cannot oA^erlook the fact that previous un- 
successful operation AAuth incidental scarring inci’eases the technical 
difficulties and reduces the prognosis for return of function. Note that 
40 per cent of Group I, and 63 per cent of Group II eases had under- 
gone operation one to sis times prior to admittance to the UniA’-ersity 
Hospital (Table III). 

Purthermore, we belieA^e that in any eA^aluation of results due credit 
must be giA’en the leAmtor ani muscles which ai’e utilized in building up 






SIX NORMAL AND COMPLETE PRESOMITE HUMAN OVA* 


John I. Brewer, M.D., Ph.D., and James E. Fitzgerald, M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology and the Henry Baird Favill 
Laboratory of St. Lulce’s Hospital, and the Department of Obstetrics and 
Gynecology of Northwestern University Medical School) 

‘ I 'HE possession of six perfeetlj’- pi*esei’ved, stained, and serially 
A sectioned presomite human ova of diffei’ent ages in one laboratory 
affords excellent material for detailed study of implantation, early 
placentation, and embiyonie development. There are apiiroximately 
75 presomite human ova repoi‘ted in the world literature. The major- 
ity, hoAvever, are of little value. OnL^ 30 have sufficient data and are 
normal enough to permit the drawing of conclusions. Only a few are 
anatomically complete and sectioned favorably. Interpretation of the 
findings have been repoi-ted by such a diversified group of workers 
that uniformity is lacking. To obviate this. Grosser, Streeter, Teacher, 
Bryce, Florian and Hill, and others have made collective studies of all 
the presomite ova to which they have had access. 

Our group comprises six presomite ova, all of which were obtained 
by hysterectomy. In none was there any abnonnality of the preg- 
nancy, This is important in considering the actual stage of develop- 
ment, All were fixed within ten minutes after clamping the uterine 
blood suppl}’". Each was sectioned and arranged serially. Pour were 
oriented sO' that the embryonic disc was cut in cross-section and two 
were cut sagittally. There were no sections lost in any of the .speci- 
mens. Vai’ious fixing solutions and stains were used. .One ovum, the 
Jones-Brewer I, is the youngest human ovum to have cytologic methods 
applied to placentation. The Ed wards- Jones-Brewer specimen is the 
youngest normal and anatomically complete ovum to be reported m 
the United States. 

The latter is particularly adapted to a study of implantation because 
all sections include the entire thickness of the endometrium and a 
portion of myometrium. This makes possible a complete study of the 
vascular phenomena. Trophoblastic activity is equally well investi- 
gated in this ovum and tlie next youngest of our group, the Jones- 
Brewer I ovum. 

vascular phenojiena 

The vascular changes in the endometrium of early pregnancies are 
identical to those phenomena in tlie normal menstrual cycle (Brewer). 

•Thf* Prize Award paper, read at the Elphtli Annual Mcctlns: of the Central 
AsFociation of Obstetrlcian.s .and Gynecologists, Detroit, Mich., October 15 to h. ‘ 

Aldod by a Jjrant from Mns. Emmon.s Blaine and from the Rockefeller Instltu 
to the University of Chicago. 
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Plgr. 1. — The Edwards-Jones-Brewer ovum. This pliotomicrograph demonstrates 
tlie_ phenomenon of vasoconstriction. Tlie spiral artery near the penetration zone has 
divided Into two branches that extend parallel to one another. They are seen near 
their origin. One is dilated and filled with blood while the other is constricted near 
its origin and is empty. Such findings are frequent. 



Fig. 2. — ^The Edwards-.Toncs-Brewer ovum. The photomicrograph shows the blasto- 
cyst embedded suporncially in the decidua. Tlie embryonic anlage Is located at me 
most dependent polo. Tho .surface coagulum is torn in part. About the bIa.stoc>- 
therc are numerous dilated venoms slnu.se.s. There is a large basal sinus filled Viim 
blood which is connected to the large lateral sinuses. The basal glands arc in mnnj 
Instancc.s filled with blood. 

Tho endometrial gl.and.o arc the tj-plcal glands of pregnancy. Spiral arteries ar 
traced to the endometrial .surf.acc e.xcopt In the region of the blastocyst. , , 

The myometrium contnIn.s a Large spiral artery near its origin. It. is locaieo 
directly beneatli the Implantation site and accounts in part for the extensive hemor- 
rhage noted In this specimen. 
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Tile eliaiiges iu the endometrium in various phases of the normal cycle 
have been described recentlj’- by Bartelmez, Markee, Daron, and others. 
As Bartelmez points out, the essential characteristics of menstruation 
are extravasation of blood and necrosis of the superficial zone. Lahm 
iu 1926 had already demonstrated constriction in the long spiral 
arteries with a resultant superficial necrosis of the endometrium. 
Meyer-Eiigge and Markee substantiated these finding-s. j\Iarkee’s work, 
based on observation in endometrial tran.splants iu the anterior chamber 
of the eye in monkeys, conclusively proved the occurrence of vasocon- 
striction. The blanching phase dependent on vasoconstriction was in- 
creased markedly as the time of menstruation approached. The vaso- 
consti’iction with consequent ischemia lasting twelve hours or longer, 
he states, is sufficient to produce extravasation of blood and necrosis. 
The extravasation is usually quite superficial. Substantial evidence 
of vasoconstriction during the bleeding phase of menstruation was 
presented by Bartelmez. In his specimens he observed and pictured 
spiral arteries with open lumina projecting into the uterine cavity 
without hemorrhage about them and without blood in their lumina. 
These facts explain the means by which the bleeding at menstruation 
is controlled. It has been shown by Daron that the basal portion of 
the endometrium and the more peripheral portion are supplied by two 
distinctly separate types of arteries. His conclusions were based upon 
the fact that the arteries supplying the basal portion of the endo- 
metrium were less coiled and did not present the phenomena of vaso- 
constriction. The spiral arteries extending to the surface of the endo- 
metrium, he found, did nudergo vasoconstx’iction. 

The vascular changes in the endometrium during its cycle are not 
for the purpose of producing changes incident to menstruation, but 
rather are a preparation of a site for the implantation of the human 
ovum. This was suggested by Brewer in his observation on the 
Edwai’ds-Jones-Brewer ovum. He showed that vasoconstriction of the 
long spiral arteries Avas frequent in the region of the implanted ovum. 
(Fig. 1.) The superficial portion of the arterial and Amnous systems 
Avas frequently congested in association AAuth vasoconstriction of the 
basal portions. The extraAmsatioii of blood is found only superfieialh' 
(Fig. 2). 

The large amount of blood in the EdAvards- J ones-BreAver ovum could 
be accounted for if one assumes that the patient Avas operated upon 
during or immediately foUoAving a period of blush (Fig. 2). Vaso- 
constriction produces superficial necrosis of maternal tissue in the 
region of the implanted ovum similar to that noted in the pseudo- 
pregnant endometrium. This is proA-^ed by the obserAmtion of necrosis 
of maternal tissues some distance from fetal trophoblast. 

Throughout most of the superficial portion of the pseudopregnant 
endometrium, Amsoconstrietion, formation and congestion of supei’- 
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and become capillary structures ; whereas in the vera the spiral arteries 
extend to the surface. The younger specimen demonstrates this clearly. 
In our specimens there was only one instance found of invasion of an 
arterial wall. 



Fig. 3. — The Edwards-Jones-Brewer ovum. The embedded blastocyst in this sec- 
tion is surrounded almost entirely by venous spaces which contain maternal blood. 
The villi are most numerous on the basal side of the blastocyst. The surface 
coagnlum and depression at the point of entrance are shown in cross-section. 



Fig. -1. — Tlio Edwanl.s-Jonc.s-Brcwer ovum. About this portion of the 
gland which cont.ain.s blood tliere arc masses of adjacent trophobl.ast. The giami 
epithelium is undergoing necro.sl.s and In places is entlrelv wanting. Ttiis pliotomicro- 
graph demon.stnites the active de.structlon of gland tissue by the trophoblast. 


Gland.s are invaded and their epithelium de.stroj'cd by adjacent 
troplioblast. In tlii.s manner blood enteus the gland lumen (Fig. 4). 
That the neero.si.s of the gland epithelium is a result of the activity 
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fieial venous sinuses, suiierficial extravasation of blood, hemorrhage 
and superficial necrosis ai’e consistently found, whereas, in early im- 
plantation (Edwards- Joues-Brewer ovum) these phenomena are limited 
to the region of the implantation site (Fig. 2). The local persistence 
of this phenomena is evidence that it plaj^s a part in implantation. 
Wisloeki and Hartman (1929) found the extravasation and bleeding 
to be limited to the implantation site. 

Extravasation of blood, with some bleeding into the uterus, was 
demonstrated by Evans (1928) in the rat to be dependent solely up- 
on maternal changes and not upon the presence of an embryo. This 
was possible, since in this animal deeiduomas develop spontaneous^’-. 
Krehbiel (1937) produced deeiduomas and found similar extravasation 
and bleeding. Long and Evans (1920) applied the term ‘‘placental 
sign” to this tyjje of bleeding which occurred frequentlj’’ during the 
process of implantation. Corner (1921 and 1923) and Hartman (1932) 
suggested this vascular phenomenon was for the purpose of supplying 
blood for the imiilanted ovum. 

Degeneration of maternal tissue in the penetration zone is in part 
a result of the vascular phenomena described above and in part is due 
to direct trophoblastic activity in early implantations. Proof of the 
former is found in the demonstration of the degeneration of tissue in 
regions remote from trophoblast. Since similar necrosis is demon- 
strated in endometrium during its cyclic changes, it is concluded that 
some of the necrosis observed in early pregnancy is a result of vascu- 
lar phenomena and not dependent entirelj’- upon the activity of the 
trophoblast. 

trophoblastic activity 

In the preceding chapter, it was shown that all the degeneration of 
maternal tissues in the penetration zone is not due to ti’ophoblastic 
activity, as believed by most authors, but is due in part to the de- 
scribed vascular phenomena. This seems preferable to the theoiy of 
elaboration of ferments by tlie trophoblast in explaining degeneration 
of maternal tissue some distance aAvay from fetal elements. 

Evidence is present, however, which indicates that the trophoblast 
has a part in tissue necrosis in the penetration zone. A study of 
the blood A^essels demonstrates fetal trophoblast invading capillary 
and vein Avails (Fig. 3). This iiiA’^asion is carried out by both indi- 
vidual Avandei-ing cells and masses of trophoblast. In many places 
the Avails of the sinuses toAvard the fetal side are completely destroj^ed 
and replaced by trophoblast. The EdAvards-Jones-BreAver and the 
Jones-BreAver I specimens supply multiple eAudence of this. That 
arteries are rarely iuA’aded is explained by the fact that as the arteries 
approach the penetration zone they rapidly lose their muscular coats 
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Fiff. 5. — The Edwards-Jones-Brewer ovum. The embryonic disc is composed of a 
single row. of columnar cells resting upon a definite basement membrane. The junc- 
tion of the amnion with the disc is distinct. The amnion is larger than the yolK 
sac. The mesoblast of the chorionic wall invests the peak of the .amnion. 

The cells of the yolk sac are flat and elongated in all parts except beneath the 
disc where the primitive entodcrmal are cuboidal and are regularly arranged. There 
are no blood vessel or blood cell formations. 



Fig. G. — Tlio Jones-Brewer ovum I. Tills photomicrogr.apli of the implantation sit- 
shows the embr>-onlc nnlago attached at tlie mo.st dependent pole. The vilH a'c 
branched. About the bln.siocy.st there arc numoroas dilated venou.s slniise.=. 
uterine glands are tortuotis and filled wltli secretion. In this older .specimen tner 
Is not as much liomorrhago about the implanted ovum a.s tliere is in the young - 
Edward.s-Jones-Brcwcr and the Peters spcclmen.s. 
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of the adjacent trophoblast is indicated bj’- the fact that only those 
epithelial cells near the trophoblast are undergoing degenerative 
changes (Fig. 4). 

The reticulum throughout the penetration zone is arranged irregu- 
larly in strands and clumps. In places the clumps and thick, broken, 
and irregular strands surround masses of syncytial cells. These cells 
lying in the implantation cavity at the junction of maternal tissue 
have phagoeytized strands of reticulum. Destruction of the reticular 
framework in many places is independent of adjacent trophoblast. It 
appears evident that the reticulum in manj^ instances has been de- 
stroj^ed and broken up as a result of the superficial ischemia produced 
by the associated vasoconstriction (Bi’ewer). Wlien j)artly disintegi'ated, 
the strands are phagoeytized bj^ the syncj'tium. 

Phagocytosis by the trophoblast is repeatedly noted. Red blood 
cells, leueocjdes, lymphoejHes, and reticulum are the most frequent 
maternal tissues phagoeytized. The red blood cells rapidly lose their 
hemoglobin when ingested. Greenhill demonstrated iron in the fetal 
wandering cells and the above indicates the soui'ce of that iron. 

The eytotrophoblastie cells also phagocytize maternal cells, chiefiy 
red blood cells, lymphocytes, and leucocytes. 

Glycogen was demonstrated in the fetal wandering cells in the 
Jones-Brewer I specimen. Presumably the glycogen was obtained from 
the uterine gland cells since this was the only other cell type in which 
glycogen could be demonstrated. 

EDWARDS-JONES-BREWER OVUM 

The Edwards-Jones-Brewer ovum Avas obtained by abdominal hysterectomy per- 
formed for multiple small fibroids and a dermoid cyst of the ovary. There was no 
abnormality of the menstrual cycle. The history is as follows: Last menstrual 
period Eeb. 15 to Eeb. 19, 1935. Period expected but failed to appear March 15, 
1935. Operation (hysterectomy) March 20, 1935. The ovum was embedded on the 
posterior surface of the endometrium. Because of the small size no attempt was 
made to dissect it out grossly as was done in some of the other specimens. 

The embryonic disc was cut in almost a transverse plane (Pig. 5). The body 
stalk and primitive streak region indicate the axis of the embryo. 

The villi are short and not numerous (Figs. 3 and 5). They are more abundant 
on the basal side of the blastocyst. The sjmeytium covers the entire surface except 
the tips of the villi. In the outer portion of the implantation cavity the syncytium 
is identical to the primary sjmeytium described by Teacher, Bryce, and Grosser. 
It has a spun-out arrangement similar to their descriptions. Evidence of vacuoliza- 
tion of the sjmeytium as described by many workers is not noted to any great extent 
in this ovum. The formation of sjmeytium is described in conjunction with the 
Jones-Brewer I ovum. 

Destruction of maternal tissue bj' the trophoblast is demonstrated. Venous 
sinuses, glands, and reticulum are the most frequentlj' involved structures. 

The embrj'onic anlage is attached at the most dependent pole of the blastocj'st 
wliich is almost the universal rule (Pig. 3). The amnion is larger than the jmlk 
sac in this specimen (Pig. C). There are no blood vessel formations in the em- 
brj’onic structure. 
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and staining qualities of the cytotroplioblast are demonstrated. Tiic amount of 
granular cytoplasm increases until it is as dense as that of the sjmcytium. The 
staining qualities also increase in intensity. 

In the Edwards-Jones'Brewer ovum similar changes are noted. Cytotrophohlastic 
cells are seen fusing together with a loss of cell membranes between them to form 
a multinucleated cell mass. Tliese masses are in all respects like syncytium. Most 
of the secondary syncytium possesses a brush border, and numerous cytotrophohlastic 
cells also are shown to have faint brush borders. The cytotrophohlastic cells have 
a phagocytic activity similar to that of synej'tium. 

In addition to following the transitional phases in the formation of syncytium 
from the Langhans cells and cytotrophohlastic cells, and demonstrating the similar 
activities of these cell tjqoes, there is one phenomenon that strongly enliances this 
theory of sync 3 dial formation. That is the fact that the Langhans cells disappear 
early in pregnancj'. After disappearance of the Langhans cells syncytial formation 



FIp. 7. — The .Tones-Brewer ovum I. This is a piiotomicrofjrapii of a slightly oblio 
.section througii tiie cepiialic part of Hensen’.s node. The yolk sac is larger tlmn 
amnion. The embryonic disc is elevated in tlm region of Henson's node. 
from the nodal tissue there is a gi'owth of mesoblast between the embryonic pa 
and entoderm. 

Fig. S. — Tlie Jones-Erewer ovum I. This section pictured is through the primitive 
.streak. There is a distinct primitive groove with elev’ated par.alicl ridge. The laic . 
growth of mesoblast is .at a maximum in tills section. The streak cells arc lu. • 
intimately with tlie ectodermal plate cells. . There is no fusion wltli 
at tills point. The body stalk composed of chorionic mesoderm encloses the up 
the amnion. 


i.s rare. This sugge.sts that the Langhans cells have been used up in carrying out 
their function of forming .sv-ncj'tiuin. 

Tlie cmbrv-onic anlage is attached at tlie most dependent pole of the chorion 
(Fig. G). There is a di.stinct penetration zone or zone of necrosis. Uterine glands, 
venous sinu.sc.s, and stromal tissue.® have been penetrated and destrov'cd. Blood 
vcs.sels in v.ariou.® stages of development were pre.®ent in the villi, chorionic v..ill, 
bodv’ stalk, and portions of the wall of the yolk .eac. The.®e ve.s.sehs arise in .«itu. 

The embrv'onic disc which has both a transverse and cephalo-caudal arching, 
sliehtlv broader than it i.® long. There is a definite Hen.sen ’s node (Fig. 7). 
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Tlie embryonic disc is flat and has no distinctive surface markings. The most 
strildng feature is the absence of mesoblastic proliferation between the ectodermal 
plate and the entoderm (Fig. 5). The primitive streak is in the earliest develop- 
mental stage yet described for man. At the caudal end of. the disc the basement 
membrane of the disc is disrupted and there is a piling up of the ectodermal and 
entodermal cells. Cells in mitosis are abundant, indicating a center of intensive 
growth. Streeter has shown in the pig that such a center is the site of the primitive 
streak. 

The measurements made on the slides and the model are : External chorion 3.6 by 
3.0 by 1.9 mm., internal chorion l.So by 1.71 by 1.01 mm., embryonic disc 0.209 by 
0.177 mm., amnion 0.223 by 0.17S by 0.167 mm., jmlk'sac 0.197 by 0.160 by 0.120 
mm., and greatest length of mesodermal villus 0.27 mm. 

In this early specimen the disc is slightly longer than it is wide, while in the 
older Fitzgerald-Brewer I ovum the disc is circular in outline. This is true, although 
the development and proliferation of a primitive streak in the latter specimen is 
well advanced. It has been suggested that the growth of tissue from the primitive 
streak causes elongation of the disc. The evidence obtained in the Edwards- Jones- 
Brewer, the Jones-Brewer I, and the Fitzgerald-Brewer I ova, however, indicates 
that the first proliferation of tissue from the streak is lateralward and results at 
times in a primary broadening of the disc. It is also apparent that there are other 
factors that account for the various shaijes of the discs of very early ova. Streeter 
pictures variation in shape in young pig ova and the human ova are now shown to be 
similarly varied. 

JONES-BREWER I EMBRYO 

Tills ovum was obtained by vaginal hysterectomy. The operative procedure was a 
repair of an extensive laceration of the anterior and posterior vaginal walls and 
perineum. Vaginal hysterectomy was performed because of markedly relaxed uterine 
supports and a badly lacerated and eroded cervix. 

After hospitalization and before operation the patient developed an upper re- 
spiratory infection and operation was delayed for fourteen days. During this time 
the patient, who had remained in the hospital, missed a menstrual period. This fact 
was not noted at that time. Her previous menstruation was normal. An exact 
coital history was obtained from both husband and wife. 

Last menstrual period began Feb. 16, 1932, and ended Feb. 22, 1932. Coitus 
Feb. 26, Feb. 28, and March 4, 1932. Entered hospital March 10, 1932. Menstrua- 
tion expected but failed to occur March 13, 1932. Hysterectomy (thirty-seventh 
day of cycle) March 24, 1932. 

The body of the uterus after removal was 10.5 by 7.5 by 4.5 cm. and was without 
pathologic changes. Tlie endometrium averaged 1 cm. in thickness. The ovum was 
embedded on the posterior endometrial surface, and it was depressed beneath the 
general level of the decidua (Fig. 6). The measurements are as follows: External 
chorion 8 by 7 by 4 mm., internal chorion 6 by 5 by 2.5 mm., embryonic disc 0.590 
by 0.0782 mm., amnion 0.0592 by 0.0805 by 0.026 mm., yolk sac 0.072 by 0.079 by 
0.076 mm., and primitive streak. 

Tlie blastocyst is covered with branched chorionic villi (Fig. 6). Sjuic^dium 
composes the outer surface of the chorion and covers all of each villus except the tip. 
The Langhans cells project out beyond the ends of the villi as cell columns. It is 
a prevalent conception that these cells develop into sjmeytium. In the specimens 
of this report, more evidence is presented in accord with this view. In the Jones- 
Brewer I owim the cells near the origin of the cell columns are diidding rapidly 
bj' mitotic division. The Langhans cells are also dividing rapidly. S^mcytial forma- 
tion is at a maximum during the stage of active division of these colls. Mito- 
chondria are identical in these cells and in the syncytium. Changes in the amount 
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The embryonic disc was dissected out and photographs made (Figs. 9 and 10). 
From these the disc was oriented and cut in a transverse plane. The embryonic 
disc, which is circular in outline by geometric projection, has near its center an 
elevated Hensen’s node. The cells of the node are arranged in a similar manner to 
that noted in the Jones-Brewer I specimen (Fig. 11). The radial arrangement, how- 
ever, is more complete and extends over a greater distance. There is also more 
definite canalization. 

The head process is in a very early developmental stage. The cells are grouped 
about a central point or in places about a central cavity or canal. The canalization 
is incomplete through the short extent of the cordlike head process. The cells of 
the head process are a direct continuation of the cells of the node. They are smaller 
than the node cells. 

The caudal surface of the disc is interrupted in the midline by a deep primitive 
groove (Fig. 12). There is a primitive groove, streak, a cloacal membrane, and an 
allantois. The groove is somewhat tortuous and is deeper tlian that of the Jones- 
Brewer I ovum. Photographs of the normal ovum demonstrate the exact contour, size, 



Fiff. 11. — The FltzBerald-Brewer ovum I. This is a photomicrograph of 
through the mid-portion of Hensen's node. Hensen’s node is elevated and is com- 
posed of radially arranged cells. At the center point there is a small round cavuj 
which extends cephalward through a few sections. Lateral extension of the mcsomas 
is slight. 

Fig. 12. — The Fitzgerald-Brewer ovum I. This photomicrograph of a section 
through the caudal part of the disc shows a deep primitive groove with a lorg 
primitive streak area. There is extensive lateral growth of the mesoblast. 

and axis of tlic disc. The latter is of value in orienting the specimen and in cutting 
the serial sections in an exact chosen plane. The slight tear of the yolk sac wall 
fortunately was of little consequence compared with the great value of obtaining 
actual photofp-aphs of the embrv-onic di.ee. 


JONES-BREWER II OVUJI 

The ovum wa.s obtained by hysterectomy done on the forty-ninth day of the 
menstrual cycle for uterine fibroids. There was no accurate coital historj'. The 
blastocyst was embedded on the posterior wall of the uterus, and projected 1 cm. 
above the general endometrial surface. Measurements made on the slides are. 
External chorion 12 by 6 mm., infernal chorion 9 by 3 mm., embryonic disc 0.74 b) 
O.GO mm., and yolk .“ac I..*! mrn. 
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node is located near the center of the disc and is elevated above the surface. The 
cells comprising the node are arranged in a radial manner about several small slit- 
like cavities. This cell arrangement extends through to the dorsal surface of the 
disc but there is no opening demonstrable. This ovum presents the earliest stage in 
the formation of Hensen’s node and neurenteric canal so far described in the human 
being. There is a primitive streak and groove (Fig. 8), cloacal membrane, and 
allantois. 

FITZGERALD-BREWER I OVUM 

This specimen was obtained by abdominal hysterectomy which was performed 
for the purpose of sterilization because of severe mitral heart disease. The patient 
had a normal thirty-day menstrual cycle. 

Last menstrual period began June 25, 1934. Period expected but failed to ap- 
pear July 25, 1934. Hysterectomy (thirty-eighth day of cycle) Aug. 2, 1934. An 
accurate coital history was not obtained. 

The uterus was without pathologic changes. The blastocj'st was embedded on 
the posterior wall of the endometrium and was elevated above the general level of 



Fig. 9. Fig. 10. 


Fig. 9. — The Fitzgerald-Brewer ovum I. This pliotograph of the surface of the 
^bryonic disc was taken after the embryonic anlage had been dissected out grossly. 
The irregular, dense tissue at the lower right is the body stalk. The disc is seen 
as an opaque structure w'ith a clear-cut circular edge. At the center point there is 
a more dense region which represents Hensen’s node. The yolk sac is the larger 
circular and less opaque structure. 

This photograph was taken through the amnion. 

Fig. 10. — The Fitzgerald-Brewer ovum I. This is a lateral view of the embryonic 
anlage showing the spherical yolk sac on top of which rests the opaque embrjmnic 
disc. The cephalocaudal arching of the disc is discernible. The elevation near the 
center of the disc is Hensen's node. The edge of the disc is quite even and regular. 

The amnion is transparent except where the body stalk encloses it. 


the decidua. The measurements of the ovum are: External chorion 10 by 9 by 5.5 
mm., internal chorion 7 by G by 3 mm., embryonic disc O.SS by 0.84 mm., amnion 
0.89 by 0.86 mm., yolk sac 1.2 mm. in diameter, primitive streak including Hensen's 
node 0.42 mm., and prochordal plate and head process 0.1 mm. 

The blastocyst was covered with branched villi. There was destruction of the 
uterine glands, stromal tissues, and venous sinuses as in the previous specimens. The 
anlage was similarly attached to the deepest pole of the chorion. There are blood 
vessel formations in the villi, chorion, body stalk, and yolk sac. 
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The' anlage was dissected out gi’ossly and the yolk sac was divided in order to 
obtain a photograph of the intact disc (rig. 15). Under a dissecting scope the 
primitive groove and Hensen ’s node were readily visible. A liead process is indicated 
by a dense opacity in front of the node. 


FITZGERALD OVUM 

The specimen was obtained by abdominal hysterectomy. The operation was 
performed because of multiple large fibromyomas. The patient liad a normal thirty- 
day menstrual cycle, and there was no accurate coital history. The hysterectomy 
was performed on the thirty-fifth day of the cycle. 

The uterus was as large as a large grapefruit. It contained many subserous 
and intramural fibroids. The endometrium was without gross pathologic changes. 
The blastocj'st was embedded on the posterior wall of the endometrium in the 
fundal area and was definitely elevated above the decidual level. The measurements 



Fig. 14. Fig-. 15. 


Fig. 14. — The Fitzgerald-Brewer ovum II. This photograph wa.s made of Cm 
embedded blastocyst and embryonic anlage after the blastocyst had been cut awa> 
on either side of the anlage. , 

The villi are branched and completely .surround the blastocyst Tlic magma !• 
dense and is adherent to the yolk sac. 

The yolk sac is larger than the amnion. The lateral edge of the disc is seen resung 
on the yolk sac. 

Fig. 1.5. — The Fitzgerald-Brewer ovum IT, Before making this photograph the 
embryonic anlage, as shown in Fig. 14, was dissected out and the basal half of tne 
yolk sac was cut awiiy. In this manner the more dense embryonic disc was 
visible. The shape of the disc is oval with a narrowing in the caudal portion. Th® 
border is regular and distinct Near the central point on the disc there is a stui 
more dense region, the Hensen’s node. Fonvard from this there is a pointed opaciD 
which represents the head proces.s. The primitive streak is suggested but not cleari> 
defined. 


of the ovum arc: External chorion 14 by 12 by 9 mm,, internal chorion 11 by 10,o 
by 5' mm., embiyonic disc 1.0S5 by O.G mm., amnion 1.1 by 0.7 mm., and yolk sac 
1.,^ by 1.2 by 1.4 mm. 

There was a primitive streak including Ilcnsen’s node. Tin* bla.stocy.st vn.s 
covered with branched villi whicii were as long as 1 mm. The ovum wa.s w“c- 
lioned in a plane which deviates but .‘■’lightly from the longitudinal. All .‘'Cction.'- 
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The blastocyst Tvas completely surrounded by secondary branched villi. The 
embryonic anlage was serially sectioned in a sagittal plane (Fig. 13). The cut 
sections were somewhat unequal in thickness. There is a primitive streak "with lateral 
proliferation of the mesoblast, and there is a well-developed head process. The head 
process does not extend forward far beyond the node and the cells are between the 
embryonic plate cells and the entoderm. There is only occasional fusion of the head 
process with the entoderm. Hensen’s node is a distinct elevation near the center of 
the disc. The cells of the head process and node are continuous. Because of the 
plane of section, a radial arrangement of the cells and a central cavity are not 
demonstrable. The disc is longer than it is wide. There is a definite allantois and 
cloacal membrane. The allantois, as in the other ova, is a tortuous structure lined 
with cuboidal epithelium. The body stalk, yolk sac, and chorionic villi contain 
definite vascular structures in which there are primitive blood cells. The body stalk 
is a more advanced structure than that of any of the other specimens described in 
this paper. Due to the trauma in opening the blastocyst in the fresh state, the body 
stalk and yolk sac were torn loose. These structures are considerably more advanced 
in development compared with those of the previousl}' described ova. 



Pig. 13. — The Jones-Brewer ovum II. This photomicrograph was made of a sagittal 
section near the midline of the embryonic disc. Hensen’s node region is elevated. 
The nodal cells are densely grouped and cephalward tliere extends a loosely arranged 
column of cells, the head process. 

The primitive streak is well developed and in places is fused with the entoderm. 

The arching of the disc is more abrupt than that of the other specimens of this 
report. 

The body stalk is large and contains vessel formations. In it, also, there is a 
well-formed allantois. The allantois is seen to extend outward from the yolk sac. 

The amnion is smaller than the yolk sac. 


PITZGEEALD-BREtVER II OVUM 

Tlie Fitzgerald-Brewer II ovum was also obtained by liysterectomy. The proce- 
dure was done for the purpose of sterilization because of severe mitral lieart disease. 
The pregnancy was normal in all respects. The uterus had no pathologic changes. 

The patient had a regular thirty-day tjqie of menstrual flow. The flow lasted from 
three to five days. The last menstrual period began forty-one days before operation. 

The measurements made on the gross specimen with the aid of a dissecting micro- 
scope are: External chorion 10 by G.4 mm., internal chorion 7.8 by 4.1 mm., and 
yolk sac 2.2. 

Measured on the photographs and reduced to actual size, the disc is 1.48 b}' 1.205 
mm. The blastocyst is covered with branched villi (Fig. 14). The villi are more 
numerous and longer on the basal side. The magma within is dense. The embryonic 
anlage is attached near one side of the chorion. 
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CONCLUSIONS 

1. Six normal and complete presomite liuman ova are presented. 

2. The vascular changes in the endometrium of early pregnancies are 
similar to those phenomena in the normal menstrual cycle. 

3. These changes are vasodilatation and vasoconstriction, extravasa- 
tion of blood, congestion of the supei’fieial venous .sinuses, and necrosis 
in the superficial portions of the endometrium. 

4. These phenomena are primarilj’- for the purpose of preparing a 
site for implantation of the human ovum. 

5. The trophoblastic activity eonsi.sts of invasion and destruction of 
maternal capillaries, venous sinuses, glands, reticulum, and stromal 
cells. Phagocj'^tie activity is also demonstrated by the trophoblast. 

6. Actual photographs of embr 3 '^onic discs .show them to vary in size, 
shape, and stage of development even though thej’’ are near the same 
age. 

7. The “safe period” is not completel.y trustworthj'' .since half of the 
human ova with critical data and complete descriptions ivere fertilized 
during the “safe period.” 

We wish to express our appi'eciation for the aid given hy Dr. G. W. Bartiiclmez. 
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were saved and arranged serially. A complete reconstruction of the embryo was 
made through the courtesy of Dr. George Streeter, and drawings of the model were 
made by James F. Didusch. 

The embryonic anlage was attached to the deepest pole of the chorion. Blood 
vessel formation was evident in the villi, body stalk, yolk sac, and chorion. The 
embryonic disc was pear-shaped in outline. Hensen’s node is a distinct and circum- 
scribed elevation near the center of the disc. Extending caudally was a very deep 
primitive groove. A cordlike head process extended cephally from Hensen’s node. 
There, was a cloacal membrane and an allantois. The embryo was in its anatomic 
development slightly older than the Fitzgerald-Brewer II and the Jones-Brewer II 
ova. It was of considerable value in that it was perhaps the best preserved presomite 
embryo sectioned longitudinally, and as evidence of the fact that the shape of the 
disc may vary greatly in embr3ms of approximate^ the same development. 

COjNIPARISON OP OVA 

Arrangement of these ova according to age determinations is diffi- 
cult, since the two most important factors in age determinations, the 
exact time of ovulation and the time required for fertilization, cannot 
be ascertained. Because of this, absolute age determinations cannot 
be made. In the past few years evidence as to the time of ovulation 
has been presented by various workers, both for the human being and 
the macaque. On the basis of such data there has been a general ac- 
ceptance of a so-called “safe period.'^ A study by Brewer of the 
young presomite human ova with critical data demonstrated that one- 
half of these jmung ova had their inception in the “safe period." 
This indicates that the time of ovulation in the human being is sub- 
ject. to Avide variation' and that a “safe period" is not entirely trust- 
worthy. 

. A .comparison based on. the sizes, shapes, and stages of development 
is the. method by Avhieh most OA'a are chronologically arranged. The 
size and shape of an embryonic disc are most accuratelj’- determined by 
• actual photographs of the intact disc. The Fitzgei’ald-BreAver I speci- 
men Avas dissected grossly and the disc photographed from various 
angles. By geometric projection of the photographs the disc is shoAvn 
to be round. Although the disc is round there is an early head process 
formation. Prom the Avork Avhich has preAuously appeared in the 
literature, one is led to suppose that thei’e is an early elongation of 
the disc Avith the development of the primitiA^e streak, Hensen's node, 
and the head process. In the Fitzgerald-BreAver II ovum actual photo- 
graphs of the disc demonstrate an elongation of the disc but this 
elongation is relath^ely less than that of other reported ova. 

Photogi’aphic lateral aubavs porti’ay accurately the arching of the 
embryonic disc and make it possible to obtain aceui*ate measurements 
OA^er that curve. 

Such photographs reveal that Amxdations in shape and size do occur 
normally. 
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Eleven of the eases recorded were private and nine were dispensary 
patients. The average age was about forty-two years, the youngest 
was thirty years and the oldest was fifty-one years. Most of the 
women were para ii or iii, were quite stout, had deep pelves, and a 
number of them had large pendulous abdomens. Several had had pre- 
vious operations which complicated the procedures and interfered with 
the healing of the tissues. Most of these women had severe lacerations 
of the cervix, all of them had chronic infected cervices, and in most 
eases the infection had traveled up through the tubes and along the 
uterosaeral ligaments or along the bases of the broad ligaments, caus- 
ing chronic pelvic disease (P.I.D.) with adhesions, thus making a 
clean, drj'- dissection impossible. Two patients who had marked cysto- 
celes were nulliparas 'with large fibroids (Cases 0-1642 and 0-4327). 


PROCEDURE 


Preoperative Treatment . — The majority of patients upon whom a retrograde 
cystocele operation can be done are over forty years of age and in poor health duo 
to chronic infections of the cervix, or a multiplicity of pathologic conditions in the 
abdomen, pelvis, and vaginal canal; many are tired or worn out from overwork 
or excessive loss of blood at the menstrual periods; some suffer from carious teeth 
and pyorrhea. The importance of getting them in the best possible condition by 
rest in bed and removal of any known foci of infection can readily be seen. Uri- 
nalysis, blood tests and counts, electrocardiographs, and basal metabolism tests should 
bo done if indicated. All patients should be tj^ped for transfusions which are often 
advisable on account of the extensive operations with their accompanying loss of 
blood and shock. 


On the evening previous to the operation, the vulvae and abdomen are given the 
usual preparation. The patient is given an antiseptic douche, and a good night s 
rest is assured by' the use of bromidc.s, sedatives, or hypnotic drugs. Before being 
taken to the operating room she is given a hypodermic injection of % gr. of morphine 
sulphate and ^50 gr. of atropine. Until the surgeon is familiar with the technic 
of this operation, it is advisable to insert ureteral catheters up to the kidney pelves 
to be removed at the end of the operation. This precedes the anesthetic, which is 
generally nitrous oxide plus oxygen and ether, administered by expert anesthetists. 
"Wlien inlialation anesthesia is contraindicated, and we think the operation can be 
completed within an hour and a half, spinal anesthesia is used. After the patient 
is anesthetized, she is placed in the lithotomy' position, the vulvae and thighs are 
painted with a 2 per cent iodine solution which is washed off thoroughly with /O 
per cent alcohol solution. The vagina is treated in the same way, care being taken 
to cleanse the vaginal fornices. After draping the patient, a Pezzar catheter is lu 
.certed into the bladder, the urine is drained off, the catheter is left in situ, an' 
clamped off. 

Operative Technic . — The cervix is then inspected, and if it is infected, it is cither 
cauterized with the actual cautery' or the cervical canal is dilated and an iodine 
tape is inserted into the uterine cavity', allowing the end to lie in contact with t ic 
cervix. If there is a relaxed perineum, with or without hemorrhoid.s, the tcchni- 
dcEcribed in my book. Puerperal Gynecology (Wm. Wood & Co., Baltimore, 103u), 
is followed. 

The patient is then changed to the dor.cal posture, and the entire abdomen start 
ing from the pubic region to the breasts and laterally' as low as possible is prepare' 
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A Preliminary Report 
J. L. Bubis, M.D., P.A.C.S., CLE^^SLAND, Ohio 

(From the Service of Obstetrics and Gynecology, Mt. Sinai Hospital) 

W HEN both an abdominal li 3 '’stereetoin.y and a c 3 ^stocele repair 
operation are indicated, the usual method is to repair the eys- 
toeele per yaginam and then perform a laparotomj’- for the hj’-ster- 
ectomjL In the course of this jiroeedure several of the newlj^ placed 
important sutures must be cut in order to free the cervix from the 
vesicouterine ligament and the upper anterior portion of the vagina, 
thus increasing the danger of hemorrhage and necessitating a dupli- 
cation of fascial and vaginal suturing. To eliminate these difficulties, 
I performed on April 4, 1935, a reti’ograde ej'stoeele operation (Case 
No. 0-1642, described later). A total hj’-sterectomj^ was perfoi’med fii-st 
and then through the same abdominal incision a new support for the 
sagging base of the bladder was made bj'' the repair and restoration 
of the torn and overstretched pubovesical or uteropubie fascia (George 
Gray Ward). This operation calls for veiy careful technic, as the 
bleeding from the plexus of veins near the urethra is often hard to 
control, and it is somewhat more difficult to build up a urethral sup- 
port than b.y the classical method, but we find that this revision of 
order has several decided advantages. Pii'st, the retrograde cj’^stocele 
operation eliminates the danger of cutting previously placed sutures. 
Second, after an abdominal hj’sterectomj^ has been performed, the 
herniation of the bladder is better exposed. Third, the exact position 
of the ureters can easilj^ be demonstrated. Fourth, after the repair 
of the fascia bj'' this method, the implantation of the round ligaments 
on the anterior cuff of the vaginal wall helps give additional support 
to the bladder. Fifth, there is a slight saving of time. 

This report covers a series of tAventj'- retrograde c.ystocele opera- 
tions, although five more have since been performed in addition to this 
number Avith excellent results. In all these eases, abdominal liA^ster- 
eetomies AA'ere definite^ indicated. We prefer to do complete h.A^ster- 
eetomies unless the cervix is absolutely normal or the patient’s con- 
dition does not Avarrant this radical procedure. A retrograde c.ystoee]e 
is best performed AAdien the uterus and cervix liaA-e been removed. We 
did several retrograde c.ystocele operations after supracervical ]i.yster- 
ectomies, but on account of incomplete drainage, tliis AAms discontinued. 

•Read at the Eighth Annual Meeting of tlie Central A.'^sociation of Obstetricians 
and Gynecologists, Detroit, Mich., October 15 to 17, 193G. 
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A transverse incision through the peritoneum posteriorly just above the utcro- 
sacral ligaments is then made and the flap is pushed downward. The uterus is now 
pulled up as higli as possible and the cervix is palpated through the vaginal walls. 
An incision is then made through the anterior vaginal fornix, the cervix is grasped 
with a bullet forceps and pulled upward. The incision is then carried completely 
around the cervix until the uterus can be removed. All bleeders are clamped, care 
being taken to include the vaginal mucosa and the adjacent peritoneum, especially 
laterally and posteriorly. The upper part of the vaginal canal is then wiped dry 
from above and repainted with a 2 per cent iodine solution. A running interlocking 
No. 1 chromic catgut suture replaces the clamps (inset on Fig. 2). A clean ab- 
dominal pack is then inserted, and the anterior tape wdiich held the bladder out of 
the way is removed. Tlie anterior peritoneal flap is grasped by several Oclisncr 
clamps, as is the margin of the anterior vaginal cuff (Fig. 3). 



Fig:. 2. — Broad and round ligaments cut and tied. The bladder is held J’ack > 
a narrow retractor. Inset show-s the bladder held back by a narrow ’ „nn- 

clainps on the edge of the pubovesical f.ascia. the anterior vaginal wall and a c 
tinuou.s interlocking suture connecting the margins of the posterior vaginal 
with the peritoneum. 

Tlic bladder is then carefully' separated from the remain.s of the puhovc.'-ical 
fascia down toward the urethra until the Pezzar catheter can be palpated. 
bladder is held out of the way’ by’ a Arm, narrow ribbon or Deaver retractor and 
the fascia is stripped away from the anterior vaginal wall. The fascia may he 
thick ovcr.st retched sheet of tis.sue, it may ha%’C a hernial pouch in the center vith 
firm edges (-so-called Pillars of the Bladder), or it may' be very' thin, ragged and 
torn down through the center to the urethra (Fig. 4). 

The difficulty encountered in separating the bladder from the fascia .and fh*^ 
latter from the vaginal wall depends on the thickness and strength of the remains 
of the fascia, on the success of getting the lines of cle.avagc, .and on the amount 
of .=car tissue pre.'^ent. The ureler.s are practically always out of the way if 
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by the iodine-alcohol or other antiseptic method. The drapes are then arranged 
exposing only the held of incision. Unless there is a midline incision from a previous 
operation, we prefer the Pfannenstiel or low transverse incision made at the margin 
of the pubic hair, through the skin, subcutaneous fat and fasciae. All bleeding 
points are controlled by plain Ko. 0 catgut ties. Ochsner clamps are ihen placed 
at the edges of the cut fasciae and the lower flap is dissected down to the pubic 
bone. The upper flap is freed in the midline from the muscles and fascia as high 
as possible, being careful to avoid the two small ilio-hj'pogastric nerves and their 
accompanying blood vessels. . The two recti muscles are separated and the peritoneum 
is incised longitudinally. On account of the low position of the incision great 
care must be exercised to avoid an incision into the bladder. The patient is then 
placed in the high Trendelenburg position. A Balfour abdominal retractor is in- 



Fi&. 1. — Bladder separated from the anterior wall of the uterus. 

serted, the pelvis is examined, and a decision is made whether a total hysterectomy 
alone or with removal of one or more adnexa is to be done. One large gauze pack 
is so placed that it will be sutScient to keep tlie abdominal contents out of the pelvis. 
This is also helped by a wide, flexible ribbon retractor. A large angle retractor 
placed at the pubic end of the incision helps to give a good exposure. The round 
ligaments are clamped about an inch from the uterine cornuae, cut and tied. The 
peritoneum about an inch above the bladder is then incised between the stumps 
of the round ligaments and dissected down by blunt dissection as far as possible 
(Fig. 1). The vesicouterine ligament must be incised" and the base of the bladder 
is lifted up and forward by a firm, narrow, ribbon retractor protected by a narrow 
tape. The broad ligaments are clamped, cut, and tied on both sides down to the 
isthmus of the uterus. The uterine arteries and their large branches are then cut 
and tied close to the cervix. 
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sutures on small Bubis needles, starting as low toward the uretlira as possible and 
working upward toward the abdominal incision, incorporating a small amount of 
bladder, vagina, or both tissues in the sutures (Pig. 6). This helps to control oozing 
and bleeding points and obliterates any “dead” spaces. After the new support for 



Fifr. -I. — Two of the typc-s of fascial remains encounterccl in our scric.s. 

the bladder has been finished, tlie .slack of the anterior vaginal wall is taken up hj 
tension on the Oeh.sner clamps attached to its edge and two or more plain catgut 
sutures obliterate the space between the vagina and the bladder, or a wedge-sliap<^<^ 
excision may be made with the ba.«c toward the abdominal incision. The two edgei 
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right technic is ■ used, although we have occasionally exposed them for anatomic 
study without any serious after eifects. ;(Cases 0-5014, 0-5446, 0-4327, 0-3809, 
0-3872.) The ureters may be kinked or cauglit in the sutures when the uterus is 
pulled high in the pelvis (Fig. 5, B), when the uterine arteries are clamped and 



Pis. 3. — is the base of the bladder. R Is the left ureter. C shows the remains 
of the pubovesical fascia. D is the anterior vaginal wall. 23 is the right round liga- 
ment. 

tied, or they may become closed by edema and swelling of the surrounding tissues, 
thus causing signs and sjTnptoms of acute urinary retention (No. P-2078). 

The next step is the most difBcult part of the procedure. Tliis is the reconstruc- 
tion of the pubovesical fascia, with either interrupted or continuous No. 2 catgut 
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are then brought together in the midline by an interlocking continuous or inter- 
rupted No. 1 chromic catgut suture. The upper part of the vaginal canal is left 
open, although the angles are coapted by sutures (Pig. 5, inset). A large Penrose 
or cigaret drain may be inserted into the vagina and the abdominal end is placed 
in the perivesical spaces or carried down into the culdesac. Tliis is removed within 
a week per vaginam. We have not formed any definite conclusions as to whether 
patients have a better recovery with or without drains. 



Fig. 7 . — A is the bladder. B is the left ureter. C is the reconstructed pubo- 
vesical fascia. D is the anterior vaginal cuff. E shows the right round ligament 
attached to the fascia and the anterior vaginal cuff. We now attach the round liga- 
ment to the vaginal wall only. 



Fig. S. — Shows the .anterior peritoneal flap with the attached bladder sewed to tlio 
uterosacral llganicnt.s, covering the vaginal orifice and all r;iw surfaces. 


An important .step in the succe.‘-s of the operation is the .«uturing of the rounjl 
ligaments to tlie anterior cult of the vagina not to the fascial plane as in Pig- '• 
This helps to keep the anterior vaginal wmll taut, gives added support to the bladdetj 
and prevents future procidentia of the vaginal wall. The anterior peritoneal flap 
with the attached bladder is then .sewed over the vaginal orifice to the utcrosaer.d 







Fig-. 6 — Sutures placed through the so-called pillars of the bladder, grasping the 

anterior vaginal isvall. 
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and a fixed fibroid uterus extending to within 3 fingerbreadths of the umbilicus. 
The operation consisted of a vaginal preparation, a panliysterectomy (both tubes 
showed marked hydrosalpinx and were matted together with the ovaries), and a 
retrograde cystocele operation. A cigaret drain was placed in the culdesac and the 
other end was inserted in the vagina. The appendix was then taken out. Total 
anesthesia was eighty-five minutes. She developed a Avound infection which had to 
be probed, and Dakin’s tubes were inserted. She left the hospital twenty-one days 
after the operation, the wound well healed, and the urethra well up under the 
pubic arch. 

POSTOPERATIVE TREATMENT 

'iVhen the patient is returned to her bed, the foot of which is elevated, she is given 
an intraA’enous and subcutaneous infusion of glucose and saline solution, her blood 
pressure and pulse are taken every half hour, and she is watched for vaginal bleeding. 
Pain and restlessness are controlled by morphine or other sedatives and hypnotics; 
carbon dioxide and oxygen inhalations, change of posture or position, or intravenous 
injections of 20 per cent glucose solution are given for respiratory complications. 
Gastric lavage or gastric decompression by the Levine tube for a dilated stomach, 
pitressin or other intestinal stimulants, medicated enemas and hot stupes are help- 
ful in the control of intestinal distention. The bladder is drained continually 
during the first twenty-four hours, and then the Pezzar catheter is clamped and 
the urine is drained off every tAVo to six hours, followed by an instillation of 2 
ounces of 1:4000 neutral acriflavine solution or 1 ounce of 10 per cent argjTol 
solution. The patient is given some urinary antiseptic by mouth until the catheter 
is removed or until the urine becomes normal. Tonics, fresh air, mild cathartics, 
increase in diet, etc., are given as indicated. The general condition of the patient 
determines the length of the stay in the hospital. Tlie longest number of days Avas 
thirty-four, and the shortest number of days AA'as tAvelve, Avith an aA’erage stay in 
the hospital of 18.55 days for this series. 

COJIPLICATIONS 

If careful attention is giA’cn to the operative technic in gently separating the 
tissues and controlling hemorrhage, the number and tj-pe of complications should 
not be any greater than those folloAA'ing a total hysterectomy alone. There is a 
possibility of damage to the bladder unless extreme care is exercised. The follow- 
ing illustrates a case in AA'hich difficulty AA’as encountered due to an accumulation of 
periA’Csical exudate and edema, and kinking of the ureter. Mrs. E. D., No. P-2078, 
dispensary patient, aged thirty years, para ii, admitted to the hospital May 5, 
193G, complained of pain in the loAAcr abdomen, Ioav backache, Icucorrhea, frequent 
burning micturition, and a protrusion from the A-agina. PolloAA’ing the birth of 
her first child, sca’cii years before, she had had a repair of the cystocele, a partial 
amputation of the cerA’ix, left salpingo-oophorectomy, and appendectomy. Three 
vears later, her second child Avas born. 

Examination on entrance to the hospital shoAA-ed a marked cystocele, a lacerated 
infected cervix e.xtending to the forniccs. The uterus Avas in a rotrovorted position 
and adherent. On May G, 193G, separation of adhesions, a total hysterectomy and 
retrograde cystocele operation AA-ere performed. Much difficulty Avas encountered 
due to old scar formation from the prcA-ious operation and the inflammation of the 
bases of the broad ligaments. The length of anesthesia was one hour and forty 
minutes, and the time of operation AA'as one hour and tAventy minutes. She was 
returned to her room in good condition. On May 10 she complained of pain in the 
right kidney region and the temperature rose to 102° F. Her condition remained 



BUBIS : RETROGRADE CYSTOOELE OPERATION 


233 


ligaments (Fig. 8). At eacli angle a circular invaginating suture is placed -wliicli 
grasps the vesical peritoneum, the round ligaments, the stump of the infundibulopel- 
ne ligament, the posterior broad ligament, the uterosacral ligament and is brought 
out through tlie vesical peritoneum. The parietal peritoneum and the rest of the 
abdominal incision is closed in layers. The ureteral catheters are then removed but 
the Pezzar catheter is left in situ for two to six days. Before the patient leaves the 
operating room she is given 90 per cent oxj'gen with 10 per cent carbon dioxide in- 
lialations for about two minutes. This stimulates deep breathing and has materially 
decreased postoperative lung complications. 

Inasmuch as all of these women were subjected to prolonged anesthesia and to a 
multiplicity of operative maneuvers due to marked pathologic changes in the genital 
tract and reproductive organs, it is very important to work rapidly with as little 
trauma and loss of blood as possible. The longest time of anesthesia was two 
hours and forty minutes while the shortest time was one hour and twenty-five min- 
utes, with an average time for the series of two hours and five minutes. The longest 
time of the abdominal operation w'as two hours, tlie shortest one liour, and the 
average time of abdominal operations in the series was one hour and twenty-nine 
minutes. Following the operation, if the patient shows signs of shock, she is trans- 
fused with 500 to 700 c.c. of whole blood immediately. 

In order to demonstrate extreme cases, a brief resume of two opera- 
tions follows, one of wbieh entailed tbe longest and the other the 
shortest anesthesia. 

CASE REPORTS 

Mrs. E. G., aged forty-five j'ears, para v, was admitted to the hospital July 30, 
1935, complaining of pain in the lower abdomen, burning frequent micturition, and 
irregular and profuse menstruation. Examination showed a very marked cystocele, 
rectoeele, and a moderate urethral prolapse, a large hypertrophied and infected 
cervix, and a large boggj’' uterus. On account of her obesity she was kept in bed 
and given 5 gr. of desiccated thyroid extract twice daily until her operation on 
August 3. The procedure followed was: vaginal preparation, insertion of a Pezzar 
catheter, repair of a rectoeele, a change from the lithotomy position, an abdominal 
preparation, a lipectomy, panhysterectomy, retrograde cystocele repair, appendec- 
tomy, and abdominal closure. There was considerable bleeding from the bladder 
base. The total anesthesia was two hours and forty minutes, with abdominal opera- 
tion time of t\vo hours. The pulse at the beginning of the operation was 100 beats 
per minute, which decreased to 85 beats per minute at the end of the operation. 
At 1:30 P.M., two hours after the operation, her blood pressure was 82/56. She 
was then given 750 c.c. of 2% per cent glucose solution intravenously. At 2:30 
P.sr. the blood pressure was 92/87. She was transfused witli 750 c.c, of whole blood 
by the Kempton Broum method at 8:00 P.M. The following day her blood pressure 
was 108/78 and gradually rose to normal. On August 5 she had a cough and 
coarse rales in her chest. She Avas given 50 c.c. of 20 per cent glucose intravenously. 
Her temperature rose to 102° P. on this date, and gradually decreased to 99.6° F. 
on August 10. The Fezzar catheter had been removed on August 8, She complained 
of urinarj frequency for several days, and many bacteria were found in the urine. 
She left the hospital August 18, fifteen days after the operation, Avith perfect op- 
erative results. 

The shortest anesthesia was given in the case of Mrs. G. B. (Case 0-1462), aged 
forty-three years, who Avas admitted to the hospital April 4, 1935, complaining of 
leucorrhea, urinary frequency, nocturia, backache, and increased menstruation. She 
had had three miscarriages, up to six months. She also gave a history very sug- 
gestive of an old gonorrheal infection. Examination showed a moderate cystocele 
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DlSCUSSIOIsr 

DR. CiVRL P. HUBER, Chicago, III. — In the literature dealing with tlie repair 
of cystocele there are numerous procedures described which have as their dis- 
tinguishing characteristic an abdominal approach to the bladder area. 

The first of these operations was described by Byford in 1890. He operated 
through the inguinal canals and fa.stened the tis.sue on eitlier side of the bladder in 
the inguinal wounds. Lowson in 1898 reported a procedure in whicli the bladder is 
mobilized and puUed upward where it is sutured in approximation to the anterior 
abdominal wall by a flap of peritoneum containing the urachus and tlie obliterated 
hypogastric arteries. Dickinson in 1903 suspended the bladder, usually with tlie 
uterus, by actually fixing it to the rectus muscle and fascia. 

William Polk in 1909 first described an operation in which the bladder was 
separated from the uterus and the dissection carried down the anterior vaginal wall 
to the urethra. The anterior vaginal wall and the fascia under the bladder were 
then plicated. The operation also included shortening of the round ligaments, while 
the sacro-uterine ligaments were pulled fonvard to the anterior portion of the cervical 
stump. He emphasizes the dangers inherent in the procedure of traumatizing the 
bladder wall and ureters. In 1921, Lillian Farrar described a similar procedure 
which she combined with abdominal hysterectomy. The abdominal operation was 
preceded by any necessary repair of the posterior vaginal wall and cervix. Follow- 
ing these, a supravaginal hysterectomy is performed, the bladder separated from 
the anterior wall and fastened on a shelf produced by the sutured cervical stump, 
broad ligaments, round ligaments, and sacrouterine ligaments. 

The speaker today offers an admirable description of an operative procedure 
which technically appears more difficult than a combined vaginal plastic and ab- 
dominal hysterectomy. In the absence of personal experience with the particular 
procedure there are some questions which come to mind before we can whole- 
heartedly endorse the operation. 

1. Is there really an advantage to the procedure over that of the usual combined 
vaginal and abdominal approach? Technically it seems to me that the advantage is 
with the combined approach, for certainly the visualization of the operative field is 
bettor, and if care is used in placing the sutures from below, I do not believe that 
there is serious danger of subsequently cutting them. 

2. Do improved results warrant a procedure which is more difficult? The author 
reports 14 cases with perfect results and six caseS whicli showed marked improve- 
ment. This surely is commendable, but I do not believe it is superior to the results 
of vaginal repair. In a series of 100 cystocele repairs reported from the University 
of Michigan by Norman F. Miller in 1928, there were 94 patients who were cured 
or definitely improved, 72 of these were reported as completely cured. Incidentally, 
in this group coincident hysterectomy was indicated in only eight cases. Six were 
cured and two definitely improved following the operation. 

In conclusion, I wish to state that I do not pretend to condemn a procedure 
without giving it a fair trial. On the other hand, I do not wish to recommend it 
without duo consideration of its merits. I believe that Dr. Bubis should be con- 
gratulated upon his attempt to stimulate this plan of attack, but suggest, however, 
that because of its character this procedure will be limited in its application and 
should only be attempted by one .“killed in pelvic surgery. 

HR. BUBIS (closing). — This operation is not intended for all cystocclcs. After 
doing a cystocele repair from below and then going in above to lake out the utenis, 

I have inadvertently cut some of the sutures which I had originsilly placed. It 
mav be verV difficult under these circumstances to control the bleeding and the re- 
suturing of tlie upper part of the vagina. 
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about tbe saxue for several days, and on May 14, one vreek following operation, 
Kosenberg eystoscoped ker and made the following notation: ‘ Bladder 
urine slightly cloudy and purulent. The bladder capacity is slightly decreased and 
the patient does not tolerate distention on account of bladder spasm. There is a 
general cystitis present with numerous flakes or pus and bloody mucus. There is no 
evidence of diverticulum, but there is a marked deformity of the base of the bladder 
and the anterior vesicle wall due to the operation. The ureteral orifices are some- 
what more lateral than normal, and there is a moderate amount of injection around 
the left ureteral orifice. The right ureteral orifice is edematous and an impassable 
obstruction was met 2 cm. above."’ A retrograde pyelography was done the next 
day wliich showed the dye in the left kidnej', ureter and bladder, and an obstruction 
was noted in the right ureter near the bladder. On May 16 there was a profuse 
sanguineous purulent vaginal discharge. The urine showed 2-plus albumin. On May 
20, the urine was much clearer with a moderate number of pus shreds present. 
Cystoscopic examination showed a mild general cystitis. The deformity noted above 
had disappeared and the bladder was practically normal in outline. Catheters were 
passed up both ureters without difficulty. A right pyelogram showed normal filling 
of kidney, pelvis, and calyces. Slight dilatation of the entire right ureter was 
present. The upper part of the ureter showed a slight angulation and kinking with 
apparently no interference with drainage. Two months later she was in good con- 
dition, her urinary symptoms had cleared up but examination showed that the an- 
terior wall was slightly sagging. 


END-RESULTS 

A series of perfect results from any type of cystocele operation is never obtained. 
There are so many factors involved in the correction and healing of diseased or 
overstretched tissues in a potentially infected field that any improvement in the 
comfort of the patient and restitution of the structures to a condition as nearly normal 
as possible is all that we can hope to obtain. 

In this series of twenty cases 14 showed perfect results and 6 showed very marked 
improvement over their previous condition, three months to a year after the opera- 
tion. 

CONCLUSIONS 

1. This operation was devised for those patients who have eysto- 
celes and pelvic pathologic conditions in which total abdominal hyster- 
ectomies are indicated. 

2. Caxefnl technic, proper lighting facilities, and good assistants are 
veiy important. 

3. Ureteral catheters are good guides until one is familiar with the 
landmarks and the technic of the operation, 

4. A 1 etention Pezzar catheter also helps to outline the urethra and 
the adjacent portion of the bladder. 

5. Implantation of the round ligaments into the cuff of the anterior 
vaginal wall beneath the bladder helps to lift fhe anterior vaginal 
wall and give added suppoi't to the bladder. 

6. Restitution of the pubovesical fascia by the abdominal approach 
eliminates the danger of cutting previously placed sutures and has 
been proved feasible in the retrograde cj-stoeele operation. 

10515 Carnegie A\’enue 



238 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

two pituitary gonadotropic liormones (follicle-ripening and luteinizing) ; 
(5) the significance of the anterior pituitary-like principles (prolan) 
found in the urine of pregnant ■women; (6) the chief indications and 
the limitations of organotherapy. To say that -we Iniow all about these 
subjects would be absurd, for most of them are still the subjects of 
active study and lively discussion. And yet it may fairly be said that 
we have a good working concept of reproductive endocrinology, lend- 
ing itself readily to the additions and corrections which each year will 
bring. 

My purpose today is to discuss, along rather broad lines, some aber- 
rations of this normal function, more particularly a few which have not 
received as much attention in the literature as their interest or impor- 
tance would seem to justify. Things may go vrrong with the ovary from 
the earliest stages of its development. The zj’^gote is always bisexual, and 
whether a gonad is to develop into an ovary, a testis, or an ovariotestis 
is dependent upon the genic balance of the zygote. At its very origin, 
therefore, gonadal development receives an initial impulse and direction 
from certain uncontrollable chromosomal factors, and it is this primitive 
impulse, colored in various ways by the later unfolding of endocrine 
forces, which must be invoked in the explanation of so manj’’ cases of 
intersexuality. In the differentiating processes of early life, there is 
ever}'’ reason to believe that the motivating force is not of endocrine na- 
ture, and that segmentation and differentiation proceed according to a 
foreordained pattern because of some germ-ceU force which, for the 
present, is as mysterious as the life principle, and which might indeed 
almost be considered the life principle itself. Any one who has seen 
moving-picture films of the dividing rabbit egg must have been impressed 
with the remarlcable precision -Hath ivhich each new cell falls into its ap- 
pointed place, just as football players do when the signal is flashed. 

Attractive as it would be to explain the early development of the 
uterus on the basis of endocrines, there is no evidence to substantiate 
this view, and it seems likely that early genital development and differ- 
entiation are not different from that of other organs and tissues. Even 
in its undeveloped form, however, the uterus, as well as the mammary 
gland, already posse.sscs a remarkable sensitivity to endocrine influence, 
as indicated by the fact that maternal hormones bring about an increase 
in the size of the uterus so that it is lai-ger at birth than it is shortly 
afterward, that the withdrawal of these hormones may actually bring 
about a single pseudomenstrual bleeding a week or so after birth (non- 
men.strual genital hemorrhage of the newborn), and that mammary 
growth and even lactation may appear in either the male or female child. 

■\Ye Icnow veiy little, too, about the pos.sible endocrine importance of 
the ovary in the prepubertal yeans, though we do know that follicles 
mature to certain stages of development and that at least some eslrin is 
produced a long while, even several years, before the actual occurrence 
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This operation is an anatomic reconstruction of the main support of the bladder, 
that is, tlie reconstruction of the pubovesical fascia with the additional support to 
the bladder by the implantation of the round ligaments into the anterior vaginal 
cuff under the bladder, which also helps to stretch the vaginal tube. 

We are very careful when we say we have a cured case. If there is any devia- 
tion from the normal anatomic structure, we call it a failure. Without a strict use 
of tills word we might include several eases in which the patients are in good con- 
dition without any sagging. 


SOME LESS GENEEALLY EECOGNIZED ASPECTS OF 
GYNECOLOGIC ENDOCRINOLOGY^' 


Emil Novak, M.D., Baltimore, BId. 

(From the Gynecological Department, Johns TIophins Medical School) 


T he prime function of the ovary is the production of ova. In spite 
of the all-importance of this function from a racial standpoint, tlie 
ovary is not at all essential to the life of tlie individual woman. On the 
other hand, the removal of other endocrine glands whose function seems 
racially less fundamental, such as the adrenal or hypophysis, is ineom- 
patible with life. Profound nietabolie disturbances follow the ablation 
of the thyroid, parathyroid, adrenal, or the hypophysis, while ovariec- 
tomy at any epoch of life produces much less striking effects upon the 
body economy. 

Around the relatively simple, or at any rate, readily comprehensible, 
function of ovulation, there has been an evolutionary building-up of an 
intricate ancillary mechanism whose purpose is the preparation, extru- 
sion, transport and fertilization of the egg. This mechanism- is chiefly 
of endocrine nature, and is responsible for the intricate plienomena of 
the reproductive cycle. Teleologically, ho'wever, tliese cyclic phenomena 
revolve about the reproductive function, so that, from this broad stand- 
point, even those ivho no longer accept the doctrine of the “primacy of 
the ovum” in explaining the rhytlun of menstruation will scarcely ques- 
tion the central importance of the egg in the phenomena of the cycle. 

Before an audience of trained gjuiecologists and obstetricians, it is 
scarcely necessary to discuss the simpler aspects of the endocrinology of 
the cycle, though many questions are still not clear. There are few 
gynecologists now^ wdio are not familiar with such elementary facts as the 
following: (1) the roles played by the follicle and the corpus luteum 
in the Imilding-up of the endometrium from the end of one cycle to the 
beginning of the next; (2) the fact that these effects are due to the 
sequential action of estrin (folliculin) and progesterone; (3) the chrono- 
logical lelations of menstruation and ovulation; (4) the dependence of 
owuimi function upon that of the Iwpophysis, thi’ough the agency of the 
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mammary gro-vvth arid other secondary sex cliaracters, together with a 
disproportionate skeletal gronrih like that which so characteristically fol- 
lows early male castration. 

As we approach puberty, the picture of the endocrine function of the 
ovary begins to stand out more clearly. Long before the first menstrua- 
tion, maturation of follicles and production of estrin are noted, on the 
basis of both histologic and hormone studies. The usual sequence of 
events seems to be, first, incomplete maturation, then complete or almost 
complete maturation mthout omilation but possiblj’- with periodic bleed- 
ing, and finally full maturation, with ovulation followed by lutfeiriization 
and the beginning of the usual ovulatory type of menstruation. It is as 
if a child, infiating a toy balloon, blows it to larger and larger size with 
each breath, until fiLnally it bursts. Tliere are certainly, however, in- 
di\’idual time variations in the sequence of events outlined above. There 
can be little doubt, for example, that in many girls, ovulation begins at 
about the same time as menstruation, or even before, for how else could 
we explain the numerous eases in which pregnancy is reported to have 
followed immediate!}'’ after the onset of the first menses, and those in 
which pregnancy has occurred before the first menstruation? The evi- 
dence indicates, however, that this is certainly not the invariable rule. 

It can readily be sliovm in monkeys, for example, that ano^'ulatory 
cycles are very frequent, and there is almost equally good evidence in the 
case of the human being. A purely follicular, anovulatory type of men- 
struation can be readily determined by the examination of the endo- 
metrium. In such cases the menstrual bleeding may be quite normal in 
amount and fairly regular in rhj’f.hm, but often there are irregularities 
of either amount or tempo of the flow, so tliat clinically such cases may 
present themselves as instances of functional bleeding of mild or severe 
grade, as the case may be. 

I shall not here stop to argue the question of whether anovulatory 
bleeding sliould be included under the term menstruation, a question 
whicli has divided gynecologists into two camps, one holding that men- 
.struation is to be defined merely as a periodic physiologic uterine bleed- 
ing, the other that it is to be limited to those cases in which ovulation 
occurs, a corpus luteum is formed, and certain pregravid endometrial 
changes thus brought about. I may emphasize, liowcvcr, that the term 
menstruation had been used for many hundreds of years before the 
phenomenon was in any way linked up with pregnancy, and certainly 
long before the human egg or corpus luteum was discovered. Both the 
lay and medical concept has always been that of a normal periodic loss 
of blood from the genital tract, and it would seem to me illogical and 
unwaiTanted to add to this original concept the corollary that the term 
should he limited only to that group of eases in which ovulation occurs, 
even granting that this is overwhelmingly the most commfjn type. 
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of puberty, and that this apparently parallels a similar awakening of 
pituitary gonadotropic function. It is of interest, too, to note that even 
in these early postnatal years, the uterus, like the fetal organ, has already 
acquired its selective responsiveness to the ovarian hormones, as have the 
breast and other secondary sex organs. This is well illustrated by the oc- 
currence of precocious puberty and menstruation in children as a re- 
sult of granulosa-eell carcinoma, as well as by the pubertal epithelial- 
hypertrophy of the vaginal mucosa following the administration of 
estrogenic substances, as in the treatment of gonorrheal vaginitis. 

There are stiU other pathologic departures that may have their origin, 
in these early stages of ovarian development. I have already mentioned 
the hyperfeminization effects of granulosa-ceU carcinoma, which may 
develop at any age, and wiiieh arises from rests of redundant granulosa 
left over in the early development of the oophorogenic apparatus of the 
ovary. In the same way, a persistence of cells of mas'culuie proclivity, 
dating from the masculine scaffolding which precedes the formation of 
the follicular apparatus, explains the later development of the mascu- 
linizing tumors' now kno'^vn as arrhenoblastomas. 

It seems to be true, therefore, that the initial germinal impulse is re- 
sponsible for the original direction of sex differentiation, but that, as the 
gonads begin to function, they take over tlie chief burden in unfolding 
the secondary sex characters of the individual. While we Imow pa- 
thetically little about the mechanism and interrelationship of these two 
factors, the mere knowledge that the secondary sex phenomena are due 
to their interplay, and that in the human being as well as in the lower 
animal varying degrees of sex-reversal may occur, will enable the gyne- 
cologist to iuterpret his cases of intersexuality less unintelligently and 
less mechanistically than he might do otherwise. 

He can appreciate the fact that individuals with testes may, both ana- 
tomically and psychologically, be dominantly feminine, and that others 
with ovaries may have many masculine cliaracters and perhaps domi- 
nantly masculine external genitalia. He will, in short, appreciate the 
fact that the character of the gonad is not the only criterion in sex 
classification, but that chromosomal factors, with effects depending upon 
the embrjmnic age at which they become operative, are usually of much 
greater importance in determiaing sex characters. On the other hand, 
he can likewise appreciate why certain acquired intersexual phenomena 
may be explainable on a more purely endocrine basis, as in the case of 
cortical tumors of the adrenal or the group of sex-influencing ovarian 
tumors mentioned above. 

Little as we Imow of the prepubertal function of the gonads, we do 
know that it must be of importance, chiefly on the basis of the negative 
evidence furnished by castration in early life. Observations on the 
female are exceedingly rare, but they indicate that the operation is fol- 
lowed not only by the failure of appearance of menstruation, but also of 
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of these cases. For the present, most of us probably content ourselves 
with the administration of either the anterior pituitary gonadotropic 
preparations or prolan substances at or near the usual time of ovulation. 
In one or two recent anovulatory cases receiving this treatment, a sub- 
sequent endometrial biopsy showed an undoubtedlj’’ secretory endo- 
metrium, indicating that o^nllation had occurred. This evidence, how- 
ever, is far from convincing, as women, like monkeys, may ovulate with 
some cycles and not with others. 

To pass to another type of ovarian dysfunction, amenorrhea furnishes 
a good illustration of the multiplicity of factors which may operate to 
bring about the same clinical sjonptom, emphasizing the absurdity of 
the old rule-of-thumb plans of treating menstrual disorders. The three 
endocrine glands most frequently concerned are the ovary, the pituitary, 
and the thyroid, but it is not easy alwaj’^s to localize the primary eause, 
or to teU why it should occur. In tlie normal amenorrhea that comes 
with the menopause, certainly it is in the ovary that the primary break 
is noted, presumably as an expression of a natural limitation of the func- 
tional life span of that organ. That primaiy ovarian failure may occur 
prematurely is indicated by the occurrence of an amenorrhea wliieh is 
intractable to treatment, which is accompanied by disappearance of 
estrin and persistence of pituitary hormone in the urine, with at times 
vasomotor and other subjective menopausal symptoms. The endometrium 
in such cases is characteristically atrophic. Such a picture would seem 
to leave no doubt of the primarily hypogonadal nature of the amenor- 
rhea, constituting what is essentially a premature and almost always a 
permanent menopause. 

As opposed to this group, there is another in which, chiefly because of 
the absence of any evidence of pituitary and thyroid disorder, the clinical 
assumption again is that the primary eause must be hypogonadal. In 
many of these, however, it is probable that the ovaries are capable of 
function were the pituitary stimulus normal. Not all eases of pituitary 
amenorrhea are of the adiposogenital dystrophy tjqje, for the adiposity 
and other metabolic components of the Frolilich syndrome are not due 
to pituitarj’- sex hormone disorder, but to accompanying disturbance in 
the parahjyophyseal regions of the brain, especially the hypothalamus. 
Wliile the pituitary and the parapituitary disorders are u.sually associ- 
ated, as in Frolilich ’s .syndrome, either one may occur without the other. 
Thus it is possible to have pituitarj' amenorrhea in patients of perfectly 
normal build and weight, and with normal basal rates. On the other 
hand, I have seen a number of patients witli all the characteristics of 
Frolilich ’s .syndrome, such as the rather abrupt development of obesity 
of typical so-called pituilaiy distribution, in whom menstruation has 
nevertheless continued normal in amount and periodicitj'. Figs. 1 and 
2 illu-strate such a patient, whose weight had several years previously 
increased rather quickly from ICO to 232 pounds. The heavy shoulder 
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That ovdlation often begins a considerable time after the onset of the 
menstrual function is indicated also by the clinical observation of what 
might be called a physiologic sterility in child brides, as has been noted 
in those of India. The most recent and most complete study of this sort 
is that of Mikulicz-Eadecki and Kausch,^ who studied a large series of 
young primigravidas in the Berlin Prauenklinik from the standpoint of 
their cohabitational histories as related to their fecundity. In a sur- 
prisingly large proportion, even though there had been an active sex life 
from puberty, pregnancy did not occur for from one to several years 
later. The obvious explanation would seem to be that the menstrual 
cycles for a variable though perhaps considerable time after puberty may 
be of the anovulatory tj^e. 

To jump to the other extreme of menstrual life, there is no doubt that 
in a not inconsiderable number of women approaching the menopausal 
age, sterility occurs because ovulation has ceased even though menstrua- 
tion still proceeds, perhaps quite normalljq perhaps with varjdng degrees 
of excess or irregularity, representing one grade or another of functional 
menorrhagia. That this is true I have been able to convince myself by 
endometrial biopsy studies in sterile women at this age. In' other words, 
the age incidence of the anovulatory cycle is the same as that of the 
follicular type of functional bleeding, which is not surprising, since the 
mechanism of the two is the same, except for degree. In the distinctly 
abnormal cases of bleeding, the follicle not only fails to rupture, but per- 
sists abnormally long, with hyperestrinism as a result. Just as func- 
tional hemorrhage may occur at any age during reproductive life, so 
may the anovulatory cycle, unaccompanied by abnormal bleeding. In the 
detection of these eases, histologic study of the endometrium obtained 
just before menstruation, and usually by aspiration-curettage without 
anesthesia, is of crucial importance. 

The question naturally arising is as to whether or not anything can be 
done about such cases even when they are sifted out. Unfortunately not 
much in the present state of our Imowledge, and chiefly because we know 
comparatively little of the endocrine factors concerned in ovulation, 
though obviously they are of pituitary origin. Some believe the follicle- 
ripening factor the important one in ovulation, some the luteinizing fac- 
tor. But tlie investigations of the past year or two, especiallj’’ those of 
HisaAv and his coworkers, seem to have established that ovulation is due 
to neither of these factors alone, but to a delicate quantitative balance 
between the two. By varying the proportions of these two gonadotropic 
elements, these investigators have been able to induce omilation in non- 
ovulating monkeys. 

Unfoitunately, however, it seems quite certain that the quantitative 
balance- differs- in different species, and, even more unfortunatelj'', in 
diffeient individuals of the same species, so tliat, from a clinical stand- 
point, we are faced with at least a temporary impasse in our management 
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of the face and extremities, in girls of perfectly normal weight and Avith 
entirely normal menstruation. Here there is a disturbance rather sharply 
localized in the areas and cells concerned with Avater and cliloride bal- 
ance. The fact that there is a definite menstruation-like rhythm A\dth 
these extrahypophyseal cerebral disturbances is suggesth^e, lending sup- 
port to the AueAV, urged bj’’ Hohlweg and Junlcmann^ on the basis of 
experimental AA’^ork, that behind and beyond the pituitary, as it Avere, 
there are sex centers situated in the region of the midbrain to Avhich aa'^c 
must look for the explanation of many of the more fundamental char- 
acteristics of the reproductive cycle, such as its periodicity. 

Such a concept, too, may help us in the explanation of such phenomena 
as the A^asomotor sjnnptoms of the menopause, in AA^hicJi both nervous and 
endocrine factors must be concerned. It is possibly important also in 
the consideration of the psycliic disturbances of menstrual function and 
of gestation AAfiiich are at times encountered. Perhaps Avhen Ave knoAA' 
more of tlie nerve patliAAmys betAveen the sex center areas of the brain and 
other cerebral centers, aa’^c may be giA’^en a ncAV understanding of seg- 
mental disturbances of fat distribution, such as those seen in lipodys- 
trophia progressiva, in AAdiich disappearance of the subcutaneous fat in 
the upper part of the body and its increase in the loAver part make any 
purely endocrine explanation almost untenable. 

With reference to the relation of the thju’oid to the gonads, aa'c knoAV 
comparatively little, tliough a relationship of some sort is indicated, not 
only by sucli clinical phenomena as menstiaial SAA^elling of the thyroid, 
but also by the frequency of menstrual disorders Avith either hypo- or 
hyper-function of tlie thyroid. The demonstration in recent years that 
the liA’pophysis, through a thjweotropic principle, dominates thyroid 
function, just as it does that of the OA^ary, has suggested to some that 
the tliATeo-ovarian relationship may perhaps be an indirect one, mediated 
through the pituitaiy. And yet it is difficult to escape the feeling that 
this is not the AA’hole story, and that the thyroid may exercise some direct 
influence on one or more links of the menstrual chain. 

Though there is no Avorth-Avhile evidence on the point, tlic frequent suc- 
cess of thyroid therapy in eases of .sterility suggests that it is the germ 
plasm of the sex eeU AAdiicli may be thus affected. I have already men- 
tioned tlie fact that a small proportion of normally menstruating Avomen 
are sterile because they do not ovulate. There are probably a consider- 
able number avIio do ovulate, but in AA'hom the eggs are of such inferior 
grade that they cannot, so to speak, take the male charge. Where the 
germ cell inferiority is not so marked, fertilization may occur, but the 
resulting pregnancy “peters out" at Amrious stages. In still others, 
pregnancy may continue to texmi, Avith either stillbirth or the birth of a 
puny infant that soon succumb.s. Finally, Avith eggs of good quality, 
the initial impulse is sufiicient to ensure a healthy child and normal life 
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pads, the large busts, the comparatively small waist, the heavy girdle of 
fat about the abdomen, buttocks, and hips, and the small hands and feet, 
all seem characteristic of the Frolilieh type; and yet the pituitary sex 
hormones are apparently functioning quite normally, as indicated by the 
normal menstrual function. 

It is this cerebral type of obesity which is- so difficult to treat with any 
success, and which, as I pointed out in a recent paper, is at times associ- 
ated with disturbance of the water balance. In a certain group of cases, 
the course of the condition may be marked by remarkable weight in- 



I'-ig-. 1. Pig-. 2. 


Pig. 1.— Patient, aged twenty-six years, had increased in weight rather abruptly 
from 160 to 232 pounds, the distribution of fat being* of so-called “hypopituitary’* 
type, but menstruation was normal in every respect. 

Pig. 2. — Posterior view of patient shown in Pig. 1. 

creases during menstruation, with rapid drop after the period, accom- 
panied often by poljniria. To add to the confusion, and to illustrate fur- 
ther how we must try to differentiate the results of disturbances in this 
region on the basis not of organs hut of individual centers, one may en- 
counter menstrual edema in girls who are not obese and whose men- 
strual function is normal. I have seen menstrual edema, -with a gain of 
even fifteen pounds during the periods, and with very evident swelling 
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the synthetic process is as yet practical from a commercial standpoint, 
for such is not the ease, but it does make it very probable that such meth- 
ods are reasonably sure to come in the not very distant future. 

From the standpoint of medical science in general, one of the most pro- 
vocative of all the discoveries in this rich field has been that a close 
chemical affinity exists between the estrogenic substances and certain 
well-lmown carcinogenic substances, particularly the tar derivatives. 
Certain of the latter are definitely estrogenic, while a considerable 
amount of evidence has already been accumulated to indicate that the 
estrogenic substances under eeifain conditions may be carcinogenic. This 
is a long story in itself, and I have summarized it in a recent paper 
with Yui.® In this paper we have also presented some evidence to 
suggest the carcinogenic tendencies of estrin upon the endometrium 
of women bejmnd the menopause. 

An interesting development of recent years has been the frequent find- 
ing of estrin in the urine of women long after the menopause, and even 
long after surgical castration. This would seem to preclude the pos- 
sibility of the ovaries as a source of the estrogenic principle. Whether 
estrin production may be assumed by some other endocrine organ after 
removal of the ovaries, as is done by the placenta during pregnancy, or 
whether the postmenopausal estrin is a chemical metabolite of some sort, 
we cannot say. 

Our ovm study, based on the review of 864 cases of hyperplasia, 
showed this lesion to be not very rare in women well beyond the meno- 
pause, this observation checldng vdth the occasional finding of estrin in 
the urine of elderly women, as above mentioned. Our study included a 
review of 104 cases of adenocarcinoma of the fundus during the same 
eleven-year period, with the disclosure that the noncancerous endo- 
metrium in this group showed a disproportionately high incidence of 
hyperplasia, even though the Avomen Avere aa^oU beyond the menopause. 

The inference Avould seem justified, therefore, that a postmenopausal 
endometrium subjected to persistent estrogenic stimulation is predis- 
posed to adenocarcinoma. This obseiwation is in accordance Avith Loeb’s 
conclusion, after a thorough reA'ieAv of the problem, that estrogenic sub- 
stances liaA'e been demonstrated to be carcinogenic in those tissues and 
organs AA'hich are normally under the physiologic control of estrin. This 
AA’Ould apply especially to the uterus and the breast. In the latter organ 
the long-continued injection of estrin has apparently produced cancer in 
a surprising proportion of cases, and the malignant process thus initiated 
has run its u,sual course even after the hormone has been AvitlidraAvn. 
Cancerlike pictures have been produced in tlic same Avay in the cervix, 
although, so far as I laiOAv, none of these lesions has continued after 
hormone administration has been stopped. 

Such obserA-ations have opened up an entirely ncAv lead in cancer in- 
vestigation, and one Avhich is sure to yield intcre.sling results regardless 
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expectancy. This factor of defective germ plasm as a cause of sterility 
and “idiopathic” miscarriage ’ is now accepted by, all embryologists 
(Streeter),® and there is some reason to believe, chiefly on the basis of- 
the frequent value of thyroid therapy in such cases, that it is this factoi 
which is influenced by the thyroid. 

In this connection I may call attention to a very recent study made by 
Young and Blandau^ upon guinea pigs. This investigation was directed 
to determining the relationship betAveen the age of the ovum and the 
course of gestation and development. As might be expected in view of 
other studies, the percentage of impregnations following insemination 
decreases as ovum age (after ovulation) increases, the extreme limit of 
ovum viability being found to be tAventy-six hours. Of chief interest, 
perhaps, was the high incidence of embryonic death noted Avhen the older 
ova are fertilized. In the guinea pig, therefore, it would seem that 
defects in the ovum due to its age may be an important ■ cause of mis- 
carriage. The suggestion Avould be that other defects’ of germ plasm 
might likeAvise lie responsible for abnormalities of embryonic develop- 
ment, and quite probabty in human beings as Avell as in the loAver ani- 
mals. 

There are many other aspects of oA’-arian dysfunction AAdiich invite dis- 
cussion, and most of them have important practical bearings upon clini- 
cal problems, such as dysmenorrhea, sterility, habitual abortion, meno- 
pausal symptoms, gonorrheal vaginitis in children, etc., but it Avould 
obviously be impossible to discuss them all Avithin the limits of a paper of 
considerate length. One other subject, hoAvever, I cannot refrain from 
touching upon, because it constitutes the most important recent develop- 
ment in gjmecologic endoerinolog^L I refer to the neAV ImoAvledge AA^hieh 
has been gained concerning the chemistry of the sex hormones, the' dem- 
onstration of the chemical kinship of the tAVO OAmrian hormones, one Avith 
another, and also Avith the male sex hormone. I shall go into no detail 
on this subject, especially as I have revieAved it in a recent paper. 

Even more interesting, perhaps, has been the revelation that the struc- 
tural formula of all these hormones is similar to that of certain Avell- 
knoAvn chemical substances of the sterol group, and that estrous phenom- 
ena can be elicited in castrated animals by the injection of these non- 
hormonal chemicals as Avell as by the estrogenic hormones themselves. A 
tremendous impetus has been given to the chemical study of the AAdiole 
group of estrogenic substances, and many derivatives have been de- 
scribed, AAoth marked differences in the degree of esti’ogenic potency. 
The possibility of sjmthetic preparation of estrogenic substances, as Avell 
as of progestei’one, has become a very real one. Already, for example, 
it has been possible to synthesize progesterone from pfegnyl, a sub- 
stance found in the urine of pregnancy, AAliereas the only source hitherto 
has been the corpus luteum itself. This does not, of course, mean that 
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^ I ’HE multiplicity of factors involved in dysmenorrhea has given rise 
A to many conflicting theories as regards its etiology, none of which 
have supplied a completely adequate explanation. It is not our purpose, 
at the present time, to review in detail the ideas advanced by Novak and 
Eeynolds,^ Kennedy,- Israel,^ and others. Suffice it to say that the re- 
cent advances in the field of endocrinology have directed attention to the 
endocrine aspects of dysmenorrhea and it is from this point of view that 
primary or functional dysmenorrliea is now generally regarded. 

It is well established that the estrogenic substances augment, and that 
progesterone decreases the motility of the uterus, in various laboratory 
animals. Similar observations have been made by Falls, Laclcncr and 
Krohn'* on tlie puerperal human uterus. The present authors liave re- 
cently demonstrated that the same applies to tlie normal nonpregnant 
and nonpuerperal liumaii uterus.** In view of tliese facts it would seem 
logical to conclude, as Novak and Keynolds* have done, that the pain in 
primary dysmenorrhea is due to an exaggerated contractility of the 
uterus, consequent to a faulty balance of the above hormones at the 
menstrual period, liloir,** who recorded the uterine contractions in a 
patient suffering from severe dy.smcnorrhea, carried the analogy between 
uterine pain and pain in other muscular organs, a step fai'ther. lie ob- 
served that the sensation of greatest discomfort coincided with the peak 
of each contraction, and that each peak was marked by a disappearance 
of the arterial pulsation, which was superimposed on the other portions 
of his graphic record. He, therefore, suggested that the pain in dys- 
menorrhea might be as.soeiated with a relative ischemia of the uterus, as 
has been supposed to occur in the heart with angina pectoris, and in the 
skeletal muscle with intermittent claudication. 

Another endocrine theory of dysmenorrhea has been advanced by 
Kennedy,** who believes that it is a.ssociated with degenerative changes 
in FranUenhuuser's ganglion, as a result of a dcficieiicy of estrin. .(\side 
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of whether or not they bring ns closer to the solution of cancer etiology. 
This new application of endocrinology to the problems of human disease 
is but another of the many developments which justify the early hopes 
and enthusiasm of those wlio were farsighted enough to interest them- 
selves in the subject in its earlier days, when the ductless gland enthusi- 
ast, however honest and earnest, was looked upon with condescension, if 
not derision, because of the motley crew of pseudoscientific ragamuffins 
and conmiercialists who crowded under the same banner. Within the 
short period of a quarter of a century, the tone of endocrinology has been 
immeasurably elevated, in spite of rapid advances which would almost 
excuse immoderate enthusiasm. No more brilliant chapter has been 
added to the scroll of medical science than tliat contributed by endo- 
crinologists, and yet the wisest and most conservative among them all 
agree that only the surface has as yet been scratched, and that what has 
already been accomplished merely foreshadows even richer possibilities 
in the future. Small wonder, therefore, tliat anatomists, physiologists, 
and chemists have manifested such widespread interest in endocrine 
research, and that more and more clinieians, especially the younger men 
of our profession, have come to appreciate the indispensability of endo- 
crinology in the everyday interpretation of clinical problems. 
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Gray, Laman A.: Lymphogranuloma Inguinale of the Female Urethra, Surg. 

Gynec. Obst. 62: 745, 1936. 

Eleven cases of this disease affecting the female urethra are reported. The 
disease presents a sjmdrome consisting of: a chronic urethritis, with or without 
intraurethral ulceration, which may remain extremely chronic and indolent or may 
proceed to uretliral stricture, or to ulcerative destruction of the urethra; an ulcer- 
ation which may extend beneath the clitoris and labia, or around the introitus and 
deeply to the sides of the rectum; and possibly an associated elephantiasis vulvae. 

The presence of positive Prei reactions in 9 of the 11 cases indicates that this 
syndrome is probably due to the virus of lymphopathia venereum, “lymphogranu- 
loma inguinale.” 

A wide variety of parenteral and local treatments had no appreciable influence 
on the disease. Two patients ivith least treatment showed the greatest healing. 
The indications are that cure, as in other virus diseases, probably depends on 
immunity. 


Wm. C. Henske. 
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from the opposing theoretical considerations involved in this and the 
theory outlined above, the two hypotheses present a practical conflict in 
therapeutics. If one is to act on the belief that dysmenorrhea is caused 



Pig. 1. — Apparatus for recording uterine motility at known volume and pressure. 
(A) Balloon ensemble, (B) calibrated leveling tube, (O) water manometer, (D) 
stopcock, (B) Balsa-wood float, (P) metal cap supporting the recording lever, and 
((r) movable scale. 



1st day of menses. 

Vb1.&c.c. 

lcA=20m.in. 



Idth day of cyde 
Vol. 7.8C.C 
Ice =.24 m.in. 


Kig. 2. ^Uterine motility In a normal control on the first and fifteenth days of tlie 

menstrual cycle. PhotograpiUc reduction 4 ’A timo.<5. 

by an exaggerated contractility of the uterus due to fi relative preponder- 
ance of cstrin, the logical treatment i.s the admini.stration of progester- 
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H.W. 

Control 

It) lh da^ of c^cle 
Vol.1.7 C.C. 

Ic.c. = 29Tn.in. 



Isl day of menses. 

Vo1.2L9cc 

Icc.^ZSTn-m. 

Pis'. 4. — ^Uterine motility In a normal control on the first and fifteenth days of the 
menstrual cycle. Photographic reduction 3 times. 


Table IV. Case H. W., Aged TiiiRTy-NiXE, Paka 0. Control 



SIIDPERlOD 

FIRST DAY OF StENSES 

Volume of uterus 

1.7 c.c. 

2.9 c.c. 

Contractions 

None 

Large, fairly regular 

About 1 per minute 

Blood 

Prolan, minus 

Prolan, minus 


Estrin, minus 

Estrin, minus 

Urine estrin 

Free 30 

Free 30 


Combined 30 

Combined 30 

Endometrium 

In.sutficicnt 

Hj-perplastic 


RG. 

Control. 


11th day of cyctc. 
Vol. 3cc. 

IcjC. = Z6 m.tn. 


w 

1st day of menses 
Vol.3.8ciC 
1cc.« Z2,m.m. 


Vic 5 L'terinc motility In a normal control on the flr.st .and eleventh day.s of the 

menstrual cycle. Photographic reduction 3Vj time.'!. 
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MIDPERIOD 

FIRST DAY OF MENSES 

Volume of uterus 

7.8 c.c. 

8.0 C.C. 

Contractions 

Small, irregular 

Very large, regular 

1 every 2 minutes 

Blood 

Prolan, minus 

Estrin, minus 

Prolan, plus 

Estrin, minus 

Urine estrin 

Free < 30 

Combined < 30 

Free 30 

Combined 120 

Endometrium 

Proliferating 

Cervical epithelium and glands 


one, as applied by Campbell and Hisaw,"^ and Blden and Wilson.^ Or, 
an increase in available progesterone in the individual may be second- 
arily induced by the administration of the luteinizing principle of preg- 
nancy urine, as advocated by Novak and Reynolds,^ Browne,® and 

M.G. 

Control 


t lat day of menses 
Vol 3.5c c 
Icc s26m m 



U-lh day of cyi.le 
Vol.38cx!. 

le.c. sZTtn.tn. 


Fig. 3. — ^Uterine motility in a normal control on the first and fourteenth clays of the 
menstrual cycle. Photographic reduction times. 


Table III. Case M. G., Aged Twenty-Three, Para i. Control 



MIDPERIOD 

FIRST DAY OP MENSES 

Volume of uterus 

3.8 c.c. 

3.5 c.c. 

Contractions 

Small, irregular 

Moderate, regular 

1 every five minutes 

Blood 

Prolan, minus 

Estrin, minus 

Prolan, minus 

Estrin, minus 

Urine estrin 

Free <30 

Combined 60 

Free 30 

Combined 30 

Endometrium 

Proliferating 

Secretory 


Witherspoon.^® According to this view the administration of estrogenic 
substance Avould actually aggravate the dysmenorrhea. Wliereas, if one 
accepts the views of Kemiedy, estrogenic substance is the treatment of 
choice. 
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15th day of cyclt 

Vol. 4 cjc 
I cc -Z3m.m 


lat daj'of memu Ipeafme.nt with IVolutDO lR.b U. fohJconsec- 



F1&. 7. — Uterine motility in a patient with dysmenorrhea on the first and thirteenth 
days of the menstrual cycle before treatment, and on the first day of menstruation 
after treatment with progesterone. Photographic reduction 4 times. 


E.s. 

Dysmenorrhea 

lllh day at cycle 
Voi.5^2cc 
Icc •I9m.m 


M.Ve 

Dysmenorrhea 


Mrtl day of <yclc 
V&l II ate 
Icc .r 



- JVTvjVfV/^ « 

<or S c«nwcuXiv« 4 om«. No p»u\. 

VdL AIcjc. tex 



I 4^ fneme* Tnmnrnni with t^-U Proluton 
ttlytarJt»n*€Cun.ytd»Y* Mophtn 

bl 


Flsr. 8. 


Fig. 9. 


Fig. S. — ^uterine motility in a patient with dysmenorrhea on tlie first and clevcntli 
days of the menstrual cycle before treatment, and on the first day of menstruation 
after treatment with proge.stcronc. Photographic reduction 4 times. 

jTjr;. g. — Uterine motility in a patient with dysmenorrhea on the first and fourteenth 
days of the menstrual cycle before treatment, and on the first day of menstruation 
after treatment with progesterone. Photographic reduction 5 times. 
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Table V. Case P. G., Aged Thirty-Five, Para ii. Control 



MIDPERIOD 

FIRST DAY OF MENSES 


Volume of uterus 

3.0 c.c. 

3.8 c.c. 


Contractions - 

Small, fairly regular 

2 per minute 

Large, fairly regular 

1 every 2 minutes 


Blood 

Prolan, minus 

Estrin, plus 

Prolan, minus 

Estrin, plus 


Urine estrin 

Free 60 

Combined 120 

Free 120 

Combined 120 


Endometrium 

Proliferative 

Proliferative 



It appeared to ns likely that the two mechanisms described in the 
above hypotheses were not mutually exclusive, but that each of them, and 
perhaps other factors, operated in different groups of patients. It there- 



12th day ot cycle 
VoL 9 de c. 


tat day of menset 
VoU4Att. 



Ijt day of mcruoo TreaTmcnt with Proluton IHh U. 
for J^coiuccuhve doses. No peia 
Vol. 4.6ct Ice •Z6iii.m. 


Pig-. G. — ^Uterine motility in a patient with dysmenorrhea, on the first and twelfth 
days of the mensti-ual cycle hefore treatment, and on the first day of menstruation 
after treatment with progesterone. Photographic reduction 3 times. 


Table VI. Case E. B., Aged Taventy-One, Para i. Dysmenorrhea 



JIIDPERIOD 

FIRST DAY OF 
MENSES 

FIRST DAY OF MENSES 
SUBSEQUENT TO 
TREATMENT WITH 
PROGESTERONE 

Pain 

None 

Severe 

None 

Volume of uterus 

9.5 c.c. 


4.6 c.c. 

Contractions 

Small, 2-3 per 
minute 

Large, 1-1% 
minutes apart 

Moderate 

1-1% minutes apart 

Blood 

Prolan, minus 
Estrin, plus 

Prolan,, minus 

Estrin, plus 

Prolan, minus 

Estrin, minus 

Urine estrin 

Free 120 I.U. 
Combined 

120 I.U. 

Free 180 I.U. 
Combined ISO I.U. 

Free < SO I.U. 
Combined 30 I.U. 

Endometrium 

Insufficient 

Proliferative 

Secretory 
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PROCEDURE 

The nature of the methods which we employed precluded the possibility of a 
statistical study on a large number of patients. Instead, a small group of women 
suffering from primary dysmenorrhea and a few normal women were studied as 
intensively and as objectively as possible. Graphic records of iiterine motility, 
biopsies of the uterine endometrium, and hormone assays of the blood and urine 
were made simultaneously in each subject, at certain intervals. In four normal 
women these observations were made at the midperiod and on the first day of 
menstruation. In ten dysinenorrheic rvomen these observations were made at the mid- 
period, on the first day of menstruation Avhen pain was present, and on the first day 
of a subsequent menstrual period or periods after the patient had received endocrine 
therapy. 


'A.. 


IftH djBy of cycle 
Vol. 2 7&C 
Ic.c =2Ini.ni 



ay of menses V&l2.rcc 1&c»20m.m. 



1st day of menses. TpeatmentlVoluTon IRJj. U. doily for 
Jcansecutiveiloscs. No pain. 

Vbl. 2.6c c. 

Ici. - 26m.lTi. 


Kig. 10. — Uterine motility in a patient with ciysmcnorrliea on the flr.st and four- 
teenth days of tlie mensti-ual cycle before treatment, and on the first day of menstrua- 
tion after treatment witli progesterone. Photograpliic reduction 4 . times. 


Table X. Case G. L., Aged Thirty, Para 0. Dysmenorrhea 



JIIDPERIOD 

FIRST DAY OF 
MENSES 

FIR.ST DAY OP MENSES 
SUBSEQUENT TO 
TREATMENT "WITH 
PROGESTERONE 

Pain 

None 

Moderately severe 

None 

Yolunio of uterus 

2.7 c.c. 

2.7 c.c. 

2.G c.c. 

Contractions 

•Snuill, fairly 
regular, 2 -?, 
per minute 

Large, fairly 
regular, 1 per 
minute 

Moderate, regular 

2 per minute 

Blood 

Prolan, minus 
Estrin, minus 

Prolan, minus 

Estrin, minus 

J’roliin, minus 

Estrin, minus 

Urine esfrin 

Free < 20 
Combined .'10 

Free < 20 

Combined < 20 

Free < 20 

Combined 20 

Endometrium 

Early secretory 

Secretory 

Early secretory 
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fore seemed important to study a number of ■women suffering from pri- 
mary dysmenorrhea with a view to differentiating the various types of 


Table VII. Case M. Gu., Aged T-wenty-One, Para i. Dysmenorrhea 



MIDPEEIOD 

FIRST DAY OF 
MENSES 

FIRST DAY OP MENSES 
SUBSEQUENT TO 
TREATMENT WITS 
PROGESTERONE 

Pain 

None 

Severe 

None 

Volume of uterus . 

4 c.c. 

4.8 c.c. 

5.5 c.c. 

Contractions 

None 

Very large. Eegular. 

1 every 2 minutes 

Very large, regular 

1 every minute 

Blood 

Prolan, minus 
Estrin, minus 

Prolan, minus 

Estrin, plus 

Prolan, minus 

Estrin, minus 

Urine estrin 

Free <30 
Combined <30 



Endometrium 

Late prolifera- 
tive 

Early secretory 

Early secretory 

Table VIII. 

Case E, S., Aged Twenty-Four, Para 0. 

Dysmenorrhea 

■ 

MIDFERIOD 

FIRST DAY OF 
MENSES 

FIRST DAY OP MENSES 
SUBSEQUENT TO 
TREATMENT WITH 
PROGESTERONE 

Pain 

None 

Very severe 

Slight discomfort 

Volume of uterus 

5.2 c.c. 

3.8 c.c. 

4.2 c.c. 

Contractions 

None 

Large, regular 

1 per minute 

Large, regular 

1 per minute 

Blood 

Prolan, plus 
Estrin, plus 

Prolan, minus 

Estrin, minus 

Prolan, minus 

Estrin, minus 

Urine estrin 

Free GO 
Combined 60 

Free <30 

Combined 30 

Free < 30 ■ 

Combined 30 

Endometrium 

Proliferative 

Atropbic 

Proliferative 

Table IX. 

Case M. W.,- Aged Twenty-Six, Para i. 

Dysmenorrhea 


midperiod 

FIRST DAY OP 

aiENSES 

FIRST day OF MENSES 
SUBSEQUENT TO 
TREATMENT 'WITH 
PROGESTERONE 

Pain 

None 

Moderately severe 

, None 

Volume of, uterus 

11.5 c.c. 

6.5 c.c. 

6.3 c.c. 

Contractions 

Irregular, small 
S per minute 

Very large, regular 

1 per minute 

Moderate, regular 

1 per minute 

Blood 

Prolan, minus 
Estrin, minus 

Prolan, minus 

Estrin, minus 

Prolan, minus 

Estrin, plus 

Urine estrin 

Free 45 
Combined 45 

Free < 30 

Combined 30 

Free <30 

Combined < 30 

Endometrium 

Proliferative 

Secretory 

Secretory 


cases, and uhth the hope of establishing critex'ia by ■whicli thej* might be 
distinguished from each other. 
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Endometrial biopsies were obtained with Novak’s suction curetteJi To make 
sure of getting a true picture of the entire endometrium, we took several strips from 
different parts of the uterus (Figs. 16 to 19). 

The acetone precipitation^^ and tungstic acid precipitationis methods respectively, 
both previously reported from tliis laboratory, were used to assay the estrogenic and 
gonadotropic hormones in the blood samples, and the free and total estrin in tlie 
twenty-four-hour urine specimens. Tlie gonadotropic liormone in the urine was not 
estimated since it is known to parallel that in the blood.i^ In the assay of blood 
estrin the test was called positive when the extract from 40 c.c. of blood produced a 
cOrnified smear in a castrated mouse in forty-eight to sixty hours, signifying at least 
25 mouse units per liter. The test for gonadotropic hormone in the blood was con- 
sidered positive when the extract from 40 c.c. of blood produced an Aschheim- 
Zondek reaction in twenty-three- to twenty-five-day-old rats, in one hundred hours. 

N.M. 

Dyamenoprhca 

Isr day of manats 
Vol. Ifcc 
loc 


9fh day of cycle 
Vol. tree 
Icc-? 


1«T day of mensta TreaTinenT with. Progynon B 
No pa La 

VoLlPcc Ice-? 


Fig. 12. — Uterine motility in a patient with dysmenorrhea on the llnst and ninth 
days of the menstrual cycle before treatment and on the first day of menstruation 
after treatment with estrogenic substance. Photographic reduction 3 times. 


Table XII. Case N. M., Aged Twexty-Nixe, Paha 0. Dys.menoi!i:hea 



midpep.iod 

FIP.ST PAY or 
MEXSE.S 

FIP.ST PiVY OF MEXSES 
SUBSEQUEXT TO 
TnEATJIE.XT WITH 
KSTKOGEXIC 
.SFB.STAXCE 

Pain 

None 

Severe 

None 

Volume of uterus 

1.7 c.c. 

1.7 C.C. 

3.8 c.c. 

Contractions 

None 

None 

Small, irregular 

1-2 per minute 

Blood 


Prolan, minus 
Estrin, minus 

Prolan, minus 

Estrin, plus-i>Ius 

Urine estrin 


Free 60 

Combined CO 

Free 120 

Combined 380 

Endometrium 

Insufficient 

Insufficient 

Late proliferative 
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The methods used for the above purposes have been described in detail in another 
communication.® Briefly summarized they are as follows. 

Uterine motility was recorded, at a known intrauterine pressure and volume, by 
means of a rubber balloon inserted into the uterus, and connected through a 
calibrated leveling device to a new type of recording water manometer (Fig. 1). 
In connection with the use of the sterilized rubber balloon in the uterus it may 
be of interest to note that, in approximately eighty tests, we have experienced prac- 
tically no difflculty as regards its insertion or withdrawal. Preliminary dilatation 
of the cervix has never been necessary. The one case of relative stenosis of the cervix 
which we encountered was in an apparently normal woman, who did not complain 
of dysmenorrhea. The presence of the balloon in the uterus occasionally caused 
slight discomfort, but in no instance have we observed after-effects of any kind. 


K.W. 

Py«menop^h«a 



at day of Viol. 4cc lcc»ZSrnn^~— 




Idth. day of cycle 
Vol.3Acc 
Ice- 



lit day of meniM Treatment with Proifynon B. No pain. 
Vol 4 Zee. 
lcc.-3Zmm. 


Fig. 11. — ^Uterine motility in a patient with dysmenorrhea on the first and fifteenth 
clays of the menstrual cycle before treatment, and on the first day of menstruation 
after treatment with estrogenic substance. Photographic reduction 4 times. 


Table XL Case K. W., Aged Thirty-Four, Para 0, Dysmenorrhea 



midperiod 

FIRST DAY OF 
MENSES 

FIRST DAY OF MENSES 
SUBSEQUENT TO 
TREATMENT WITH 
ESTROGENIC 
SUBSTANCE 

Pain 

None 

Severe 

None 

Volume of uterus 

3.8 c.c. 

4 c.c. 

4.2 c.c. 

Contractions 

Small, fairly 
regidar. 3 
per minute 

Large, irregular 
occasionally 
tetanic 

Moderate, irregular 

2 per minute 

Blood 

Prolan, plus 
Estrin, plus 

Prolan, minus 
Estrin, minus 

Prolan, minus 

Estrin, minus 

Urine estrin 

Free 30 
Combined 240 

Free < 30 
Combined <30 

Free 30 

Combined 30 

Endometrium 

Secreto]*y 

Secretory 

HjTierplastic 
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In all the motility records which are presented the recording pressure was 100 cm. 
of water, and the time markings on the base-line represent one-minute intervals. 

DISCUSSION 

We should like to forestall any misapprehension by being the first to 
disclaim that we have solved the etiology and treatment of primary dys- 
menorrhea. However, the least equivocal and perhaps the most prac- 
tically important of our results, is the fact that we have been able to give 
complete relief to eight out of the ten dysmenorrheic women whom we 
attempted to treat with endocrine preparations. It need hardly be 
pointed out that these gratifying therapeutic results cannot be called 
“cures,” since the treatment is substitutional rather than curative in 
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Fig-. 14. — Uterine motility in a patient with dysmenorrhea on the first, (Iftecntl) 
and twenty-sixth days of the menstrual cycle before treatment, and on the first day 
of men.struation after treatment with progesterone. Photographic reduction C times. 
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MIDI'EniOD 

FIRST DAY OF 
MENSES 

Fin.ST DAY OF MENSES 
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TltE.'tTMENT WITH 
PROGESTERONE 

Pain 

None 

Severe 

Severe 

Volume of uteru.s 

7 c.c. 

9.2 c.c. 

0.7 c.c. 

Contractions 

Small, irregular 

2 per minute 

Large, regular 

1 per minute 

Large, regular 

1 per minute 

Blood 

Prolan, plu.s 
Estrin, plus 
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Estrin, plus 

Urine e.strin 
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Late proliferative 
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The urine estrin figures; for purposes of record, have been converted from mouse 
units into international units wliich are given in our tables. In our laboratory 1 
mouse unit equals 3 international units. 

RESULTS 

The results in each experimental subject are ' briefly noted in an individual 
tabulation (Tables II to XV) accompanied by a corresponding set of illustrative 
records of uterine motility (Figs, 2 to 15). Much of the data in these tables we 
have found difficult of correlation and interpretation, at the present state of our 
knowledge. These have been included for future reference and in the hope that 
others, from a. different viewpoint, may perhaps be able to read more into them 
than we have. Such data, from all the above tables, as have seemed to us to have 
immediate significance in the interpretation of our i esults, have been summarized 
in Table I for purposes of comparison. 
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Fig. 13. — ^Uteinne motility in a patient with dysmenorrhea on the first and tenth 
days of the menstrual c.vcle and on the first day of menstruation after treatment 
with estrogenic substance. Pliotographic reduction 3 hi times. 
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SIIDPEKIOD 

FIRST DAY OP 
5IENSES 

FIRST DAY OP MENSES 
SUBSEQUENT TO 
treatment IVITH 
ESTROGENIC 
SUBSTANCE 

Pain 

None 

Severe 

None 

Volume of uterus 

3.1 c.c. 

3.2 c.c. 

4 c.c. 

Contractions 

Small, fairly 
regular, 3 
per minute 

Small, irregular 
spasms 

2 per minute 

Moderate, prolonged 
regular 

1 every 2 minutes 

Blood 

Prolan, minus 
Estrin, minus 

Prolan, plus 

Estrin, minus 

Prolan, plus 

Estrin, minus 

Urine estrin 

Eree < 30 
Combined < 30 

Free 30 

Combined 60 

Free 30 

Combined 60 

Endometrium 

Insufficient 

Proliferative 

Insufficient 
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Fiff. 16. — Early proliferative endometrium (X75). The thickness of the endometrium 
glands are few and straight. The epithelium is of low columnar 
type. The nuclei are centrally located. The stroma is loose. 



Fig. 17. — I.^atc prollffT.ativo endoinettium (X76). Tlie thlckno..;.'! of the endometrium 
is approximately 2 mm. The glands are Incre.a.sed In number v.-lth beginning con- 
volution. The epithelium Is unchanged. 
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nature. Nevertheless, these results confirm the view that primary dys- 
menorrhea is largely of endocrine origin^ and have at least enabled us to 
draw some negative conclusions as to the mechanism of the pain in 
dysmenorrhea, as outlined below. 

On the basis of our results, the 10 patients whom we treated may be 
divided into 3 groups. Five were completely relieved by progesterone, 
3 by estrogenic substance, while 2 patients obtained little or no relief 
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Pig. 15. — A., Uterine motility in a patient with dysmenorrhea on the first and 
fifteenth days of the menstrual cycle before treatment and on the first day of men- 
struation after treatment -with progesterone. Photographic reduction 4 times. B, 
Uterine motility in the same patient on the first day of menstruation after treatment 
with estrogenic substance. Photographic reduction 3 times. 


Table XV. Case E. A., Aged Twenty-Five, Para 0. Dysmenorrhea 
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uterus 
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Contraction.s 
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Large 
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every 2 
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from either form of therap3^ Tliis distribution of results apparently 
confirms our prediction as to the validity, in different groups of patients, 
of both the hypotheses mentioned in our introductory remarks. In addi- 
tion to these two types of dysmenorrhea, however, there is apparently a 
third type in which the mechanism is not restored to normal by either of 
the endocrine preparations which we used. 

In none of the above groups of cases Avere we able to correlate strictly 
any of our experimental observations with the occurrence of pain, al- 
though certain tendencies were obvious. Thus, in most of the patients, 
large uterine contractions were recorded at the time during which pain 
was experienced. Furthermore, the greatest intensity of the pain usually 
coincided with the peak of each contraction. Nevertheless, similarly large 
uterine contractions were observed in normal women who never com- 
plained of dysmenorrhea ; and, what is perhaps of greater significance, at 
least two of the women treated with progesterone showed no diminution 
in the size of their uterine contractions at the time tliat their pain was 
completely relieved. It is true that the other three cases treated with 
progesterone exhibited a decrease in the size of their uterine motility 
coincident with the disappearance of pain. Tlie difference between tlie.se 
and the above cases may depend on the dose of the hormone which tliey 
received relative to their needs. But, at any rate, it is apparent that 
symptomatic relief can be produced by doses of progesterone which arc 
less than the amount necessary to cause a demonstrable decrease in the 
uterine contractions. In the face of these I’esults it would be difficult to 
maintain that the pain in dysmenorrhea is directly related to the in- 
tensity of the uterine contraction, even if one were to invoke the varia- 
tions in the “pain thre.shold” as sugge.sted by Novak and Reynolds.* As 
regards the suggestion of Moir,® that the pain is related to ischemia of 
the uterine muscle, we have been unable to confirm his observation upon 
which this idea was based. In some of our cases, the arterial pulsation 
superimposed on the motility record persisted throughout the peaks of 
the contractions. 

Our other experimental data showed even le.ss direct correlation with 
the uterine pain than did the size of the uterine contractions. This ap- 
plies alike to the frec]uency of the uterine contractions, to the .state of 
the uterine endometrium, and to the titer of the hormones in the blood 
and urine. This is not to .say that the endometrium and the hormone 
assays did not correspond in some ca.scs with the grouping of the case as 
regards the presence of a relative preponderance of proge.sterone or of 
estrogenic sub.stanee. The difficulty re.sts on the fact that the same 
endometrial and hormonal findings were also present in certain cases 
which fell into opposing groujis as far as the rc.si)onse to thei-ajiy was 
concenicd. 

It is clear that our efforts to discover the actual cause of the pain in 
dvsmenorrhea must be extended to other channels and methods. Our 
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Fig. 18. — Early secretory endometrium (X75). The thickness of the endometrium is 
3 to 3.5 mm. The glands are the same in number but are now moderately convoluted. 
The epithelium is of tall columnar type and the nuclei are located at the base. 



Fig. 19.— Hate secretory endometrium {X75). The thicluiess of the endometrium is 
approximately 4 mm. The glands are typically corkscrew, dilated, and filled with 
secretion. Tlic epithelial borders are frayed. The cells are packed with vacuoles. 
The stroma Is condensed. 
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Eegarding the experiments 'vve should know how long a foreign body can be re- 
tained in the uterus without causing irritation. Most of the curves represent only 
four contractions extending over a few minutes. It is important to Imow what a 
longer curve would show. In the first control, for example, the first contraction is 
very high, the second high, the third low, and the fourth not quite so low. There- 
fore even in four consecutive contraction!?, there is a wide variation. It is very dif- 
ficult, as they have stated alreadj-, to correlate the different curves. Finally, the 
curves presented are too few to permit conclusions. I should like to have these 
authors continue with their work and present a list of 100 controls. 

DE. KEOHN (closing). — It is true that only a small number of controls are in- 
cluded in this report. This was because of the extreme difficulty encountered in 
securing normal women willing to lend themselves to this type of study. 

The slides we demonstrated were photographs of a typical section of the original 
tracings of the uterine motility. The* k 3 Tnographic records were very long, since 
we usually allowed the intrauterine bag to remain in place for from two to three 
hours. The contractions on each individual record did not vary a great deal. In the 
normal control cases, the volume of the uterus seemed to be in direct proportion 
•?vith the size of the uterine contractions. That is, large contractions were recorded 
from patients with a large uterine volume and when the uterine volume was small, 
the contractions were corre.spondinglj’ small. 


Lepontre, 0.: Pyelitis of Defloration, Bull. Soc. d’obst. et de gyndc. 25: 701, 

1936. 

The author reports his experience with pj’elitis which follows defloration. The 
pyelitis in these cases has been attributed to infection which results from rupture 
of the hj-men and also to trauma at the urethral orifice during attempts at coitus 
in women who have a higli perineum and .a narrow vaginal introitus. These 
cases are often erroncouslj- attributed to a gonorrheal infection transmitted bj" 
the husband. The consequences of such an error may be verj- serious. The mistake 
maj’ be avoided Iw examining the urine microscopicallj", for onlj- colon bacilli will 
he found. 

In the discussion of this paper Delanno\' took e.vception to the name p^'clitis 
of defloration. He attributes this pj’clitis to a change in the miinner of living 
of j'oung married people and tlie fatigue of a lionoymoon, and lienee he thinks 
a better term is pj'elitis of the honeymoon. 

J. P. Gueexhiij*. 

Ch’in, T. L., and Lim, K. T.: The Yeast-Like Fungi Found in the Vagina of 

Pregnant and Non-Pregnant Women, Chinese JI. J. 50; 1211, 1930. 

The authors made 200 vaginal cultures, 100 from pregnant and 100 from non- 
pregnant women. Among the pregn.'ini cases there were ,'!9 patients positive for 
veasts, while in the noniuegnant cases tlierc were 11. In the pregnant cases the 
yeasts were more frequenth- found in \-oung women, and .also in the latter part 
of pregnancy. This diftercncc is most probably due to a higher glycogen content 
in the vaginal mucosa of pregnant women, a condition favoring the growth of 
veast.s and promoting the formation of an acid medium unfavorable to most 
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results, fruitless in this regard, have nevertheless yielded information of 
some practical importance. Thus the dysmenorrheic patient with a large, 
weU-developed uterus which exhibits moderate to large contractions, 
usually obtains complete relief from pain after treatment with proges- 
terone. The patient with the small hypoplastic uterus, which shows little 
or no contraction, is likely to respond favorably to estrogenic substance. 
Using these simple criteria for the proper selection of cases, it should be 
possible completely to relieve a large proportion of the women who re^- 
larly suffer from this common and disabling form of pain. 

CONCLUSIONS 

1. Eight out of ten women, suffering from primary dysmenorrhea, 
have been completely, though temporarily, relieved by endocrine therapy. 
This form of dysmenorrhea may therefore be regarded as being largely 
of endocrine origin. 

2. The patients whom we studied and treated may be divided into three 
groups : Those who were relieved by progesterone, those Avlio responded 
to estrogenic substance, and those in wdiom neither of these substances 
was effective. 

3. We have been unable to establish any strict correlation between the 
occurrence of menstrual pain and of uterine contractions, the state of 
the uterine endometrium, or the hormone content of blood and urine. 

4. Certain simple and general criteria have been outlined to aid in 
the proper selection of cases for treatment with progesterone and estro- 
genic substance respectively. 

Note. — W^'e are Indebted to Dr. Gregory Stragnell of the Schering Coi-poration for 
ample supplies of progjmon B and proluton ; to Dr. Otto Saphir for generous coopera- 
tion 'With the histologic interpretations ; and to Dr. S. Charles Freed for the perform- 
ance of tlie arduous task of assaying many samples of blood and urine for then- 
hormone content. 
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DISCUSSION 

DR. ,TEAN PAUL PRATT, Detroit, Mich. — The chief value of the contribution 
is found in the attempt to establish a causal relation for hormonal therapy. Yet 
the authors have wavered a little in their interpretation. In evidence of tliis is 
their third conclusion: “Me liave been unable to establish any strict correlation 
between the occurrence of menstrual pain and of uterine contractions, the state of 
uterine endometrium, or the hormone content of the blood and urine. ’ ’ They answ-er 
their own question about the fallibility of endocrine therapy. 
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Tlie time relationship between the most recent pregnancy and the development 
of the chorionepithelioma is subject to wide variations. Coincident with intra- 
uterine pregnancy were the cases reported by Walthard, Gustavson, Eyding (1933), 
Stoeckl (1933), Jacob (1930), and most J-ecently by Davis and Brunschwig (1936). 
Coexisting with an intrauterine mole were the cases of Halter (1930), Schichele, 
Sunde, Lehmann (cited bj' Halter, 1930), and Pantschenko (1931). Appearance 
of the tumor after the menopause has been reported by Koritschoner (de Zalka, 
1928), Kroesing, McCann, Devitzky, and Polano (Eies, 1913). Peiner (1935) an- 
alyzed a number of these reports. Well-authenticated cases following a long latent 
period are rare in the recent literature. 

Clioriouepitlielioma follows moles, abortions, term pregnancies and 
ectopic pregnancies in the order mentioned. In this, as in many other 
phases of this studj^ individual reports differ. Polak (1931) stated 
that in ten years he had seen 40 or 50 moles, none of them malignant, 
and in the same interval, 10 ehorionepitheliomas without antecedent 
mole history. Larger series indicate that 50 per cent are pi’eceded hy 
moles, the others develop after tenn pregnancies and abortions with 
a slight empliasis on the latter. The high incidence of malignancy fol- 
lowing mole, 5 per cent or more, indicates the gravity of this condition. 
In 1934 a total of 36 ehorionepitheliomas of the fallopian tubes and 
an equal number of the ovary had been reported. The ectopic form 
has been studied carefully by Findley (1904), de Zalka (1928), and 
Sears (1933). 

The pathology of chorionepithelioma is essentially an intensification 
or exaggeration of many of the growth processes of normal pregnancy. 
The normal chorion is a rapidly proliferating tissue with definite in- 
vasive qualities and a tendency to metastasize. When malignant, these 
functions are exaggerated, and diagnosis rests on the recognition of 
.such hyperplasia. Chorioneiiithelioma arises from the cells of the fetal 
trophoblast. Both the Langhans’ layer and the .syncytium are in- 
volved, but rarely to the same degi'ee. Numerous attempts have been 
made to classify these tumors on the basis of cellular constituents, but 
none of these classifications has clinical application although Ewing’s 
seems best. Since both types of cells haA'e a common origin there is 
no need of precise distinction. Predominance of either type of cell 
in a tumor cannot be relied on as an infallible criterion of malignancy. 
Peeognition of the distortion of the normal processes, not ahvays ensy, 
is most important. Erroneous diagnoses have been made often, lead- 
ing either to fatal procrastination or to unnece.ssary sacrifice of pelvic 
viscera. 

The uterine tumor may consist of only a few cells or it may fill the 
entire pelvis. It is a hemorrhagic growth due to flie invasion of blood 
vessels. There is no stroma, lienee, no inlravillus ve.ssel.s, and the cells 
in the deejicr parts of the tumor grow away from their blood supply. 
Both necrosis and hemon-hage thus result, d’he lesion may lie sujier- 



A STUDY OP FIVE PATIENTS WITH CHORIONEPITHELIOMA^' 


James A. Gough, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, St. Luhe’s Hospital) 

C HOmONEPITHELIOMA wlieii originally described by Saenger in 
1889 was considered decidual in origin and designated “sarcoma 
uteri deeiduocellnlare.'' By 1895 several other reports bad been pub- 
lished, among them those by Williams and Marchaud. The latter 
correctly ascribed the origin of the cellular elements to the fetal 
trophoblast and introduced the name now in use. During the next 
thirty years many isolated ease reports were published. Much of this 
is difficult to evaluate because, as a rule, only in rare instances did 
the author observe more than one ease. The novelty of the diagnosis 
also may have resulted in publications not entirely acceptable to more 
critical readers. 

The pitfalls in histologic diagnosis were recognized by most observers, 
but no test was available which would substantiate or refute the im- 
pression aroused by the microscope. In 1928 Aschheim and Zondek, 
on the basis of hormone studies, offered a test for determining preg- 
nancy which has enhanced the methods for detecting the presence of 
eliorionepithelioma. Today the histologic structure of tissues is sup- 
plemented by this test in diagnosis. 


A few of the published statistics indicate both the rarity and irregular appear- 
ance of cases of eliorionepithelioma. Kimbrough (1934) observed the disease twice 
in 8,330 confinements, Winter (1934), three cases among 8,000. Schwalm (1934) 
stated that in twenty-two years no patients with the disease were observed at the 
Berlin Charitd Prauenklinik, while Eymer (1932) at the Heidelberg Erauenklinik 
collected nine in twenty years. St. Sommer (1934) in Prague found one in ten 
years among 18,000 confinements, Joravieff (1933) in the Soviet Union reported 
one in 26,000. 

eliorionepithelioma occurs usually in multiparas. In Teacher’s series the young- 
est patient was seventeen, the oldest fifty-five, and the average age of the group was 
thirty-three years. The disease occurred during the first pregnancy in only 5 per 
cent of this series, following the second and third in 28 per cent. Vineberg (1919) 
quoted BriquePs figures indicating an incidence of 47 per cent in the fourth preg- 
nancy. In V. Bzathmary’s analysis (1930) of 500 patients -with eliorionepithelioma, 
the average age was thirty-four years, and 4.4 pregnancies preceded the onset; in 
one-third of this group the condition developed after forty in women who had had 
eight pregnancies. Gestations late in the childbearing period are more likely to 
terminate as moles, hence, the higher incidence of chorionepitlieliomas in this group. 
Devitzky’s patient (Hies, 1913) at seventy -five seems to be the oldest on record. 
Cases occurring in early childhood are teratomatous like the testicular type. 


at the Ei^ith Animal Meeting ot the Central Association of Obstetricians 
anti GynocoloBists, Detroit, Wich., October 15 to 17, 193 G. 
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an observation wliich seems to have no parallel in published reports. These few 
instances serve only to emphasize the rarity of primary lymphatic involvement. 
The so-called chorionepithelioma testis metastasizes through the lymphatic system, 
suggesting a fundamental ditference in type of tumor even though the cellular ele- 
ments and biologic reactions may be indistinguishable. 

As a rule, the persistence of bleeding following an abortion or the 
expulsion of a mole is the most common clinical symptom, and further 
bleeding after a curettage is almost pathognomonic. Too often, how- 
ever, the microscopic examination of this material is neglected or when 
made does not reveal its true nature, in fact, even the myometrium of 
the excised uterus will often show no more than regions of necrosis 
and blood extravasation. The circumscribed lesion deep in the myo- 
metrium, obviously, is inaccessible to the curette. Pain is variable, 
and as a rule develops late in the disease ; anemia usually is in pro- 
portion to the blood loss, and by increasing the operative hazard as 
well as lowering resistance to infection constitutes the most serious 
.symptom. Low-grade fever, due to bacterial invasion of the uterus 
through a patulous cervix, is common, and severe sepsis often has 
prevented radical excision or caused death. 

Metastatic lesions, due to their hematogenous origin, are intimately 
associated with the blood vessels of the tissues involved, and the .symp- 
toms they pi’oduce result from bleeding or other vascular phenomena, 
such as bleeding varices in the vaginal wall, hematui'ia, hemoptysis, 
etc. Cerebral lesions ai’e frequently characterized by .sj’^mptoras of in- 
creased intracranial pressure or by cranial neiwe involvement. 

!Many patients are not obseiwed long enough, and the development 
of symptoms due to metastases has finally called attention to the true 
nature of the condition. The seriousness of this omission has been 
stressed partieulai-ly by Cux’tis (1932). Presenting the greatest diffi- 
culties in diagnosis are the tumors which occur in the puerperium when 
physiologic bleeding masks the symptoms of the malignant growth, 
so strikingly illustrated in the reports by Lull (1935) and "Winter 
(1934). 

The hormone studies, especially the Aschheim-Zondek test and its 
modifications, are invaluable in the .study of chorionepithelioma. So 
important is this test that skepticism regarding many of the older 
reports is aroused, particularly those recording .spontaneous cure.s and 
diagnoses based entirely on the microscopic examination of curetted 
matei’ial. Similar reports today would be made with reluctance ex- 
cept when substantiated by biologic tests, because the presence of 
living chorion in any part of the body is manifested by tlie excretion 
of excessive quantities of anterior pituitary-like hormone. In normal 
pregnancies an error of 1 or 2 per cent occurs in these tests, and at 
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ficially on the eudometrium, within the myometrium, or project into 
the peritoneal cavity as a subserons mass. Some tumors have a super- 
ficial hyperplasia, while others are best exemplified by the so-called 
invasive mole, in which the first symptoms may be peritoneal or those 
due to uterine rupture. Auspaeh and Hoffman (1931) have reported 
such a tumor and have reviewed the records, citing nine other well- 
authenticated cases. 

Histologically there are : an active hyperplasia and accumulation of 
the covering elements of the villi, both Langhans^ layer and the 
syncytium; penetration of both these elements deep into the wall of 
the uterus; numerous Langhans' cells in mitosis; and regions of 
necrosis and hemorrhage. All of these conditions maj’’ not be present 
in the sections examined, and sometimes hemorrhage and tissue de- 
struction dominate to the exclusion of finer details. 

Chorionepithelioma in women has a decided tendency to metastasize 
through the blood stream, and lesions in the vaginal wall and lungs 
are usually the first to appear Avhen dissemination occurs. This, of 
course, is a natural sequence, because the chorion even in normal 
pregnancy invades the uterine vessels, and, as Sehmorl many years 
ago stated, benign embolic chorionic tissue can be demonstrated in 
distant viscera in fully 80 per cent of pregnancies. These facts are 
important in treatment. Unless there is gross evidence of extension 
into the parametrium, the dissection during a hysterectomy need not 
be as wide as when done for carcinoma, and the knowledge that pul- 
monary metastases may appear first should be a guide in deciding the 
operability of a patient and the subsequent treatment. Moreover, the 
blood vessel metastases urge gentleness in manipulating the uterus, as 
emphasized by Hitschmann. 

Vaginal metastases are interesting features of this disease. This 
unique retrograde metastasis is attributed to anastomoses between 
the uterine vessels and those of the anterior vaginal wall. In about 
half of the patients, according to Williams, a vaginal metastasis is the 
first symptom. The lesions usually occur near the urethral meatus, 
vary from a few millimeters to several centimeters in diameter, appear 
superficial, are blue in color, and resemble varices. When traumatized, 
they bleed freely. This accident often has led to a diagnosis of the 
basic disease. StroganoAm' (1931) questioned the impoidance of this 
lesion and stated that he had observed it in other conditions. In my 
patients no vaginal metastases occurred. 

Exceptions to the hematogenous type of dissemination have been 
observed. 

Gases have been reported by Lntli and Schiikru (1933), who cite similar observa- 
tions by Eie.sel and Kroenier, in which hanphatic involvement has been conspicuous. 
Ikcda and Ikeda (19.33) report a patient with generalized involvement of the skin, 
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tlie physician. Fiu’tlier confusion is caused hy variation in the degree 
of malignancy, some tumors appearing almost benign in their re- 
sponse to minor or inconsequential ti’eatment, others produce death 
before their nature is suspected. The factors, apart from trauma, 
actually functioning in producing embolic metastases also are unlmovni. 

A mai’ked improvement in prognosis has resulted from the use of 
the Asehheim-Zondek test. In contrast with the pi’evious mortality 
of 60 per cent or more is the report by Engelhart (1935). He observed 
five consecutive patients in the last eight years in all of whom the 
diagnosis and treatment were controlled by this test, and all were re- 
turned to good health. Similar repoi’ts are becoming more common. 

In patients with ehorionepithelioma following pregnancies not of 
the mole type, failure to make an earlj’’ diagnosis may be fatal to the 
patient but this is not a reflection on the attending iDhysieian. Pro- 
tracted or repeated bleeding following a confinement or abortion, how- 
ever, should prompt a. hormone test of the urine, and a wider use of 
the latter will aid in decreasing the mortality. Hydatidiform mole 
.should be considei’ed a potentialty malignant tumoi*. The various 
criteria advanced for differentiating benign from malignant moles, 
while of interest, in no manner refute the simple fact that tlie malig- 
nant mole, regardless of its structure, precedes ehorionepithelioma. 
The age of the patient bearing the mole may be more important than 
the histologic structure. 

This is clearly illustrated by t. Szathmary’s analysis. Under forty, mole preceded 
ehorionepithelioma in 37.7 per cent rvith a mortality of 40 per cent; at age forty 
and over, a preceding history of mole was obtained in G8 per cent, and the death 
rate had mounted at forty to 74 per cent, at fifty to more than 80 per cent. This 
increased incidence of malignancy of the chorion in patients approaching the climac- 
terium coincides with the same tendency in other pelvic tissues at this age. While 
in younger women anxious to bear children a more conservative attitude can be 
taken, the diagnosis of mole in a patient past forty years of age should indicate 
hy.«tcrectomy. 

'When choi'ionepithelioma lias been diagnosed, prompt complete ex- 
cision of the tissues involved is the ideal treatment. Anemia should 
be combated by transfusion before the operation. Abdominal hysterec- 
tomy is the operation of choice, permitting better exposure, the liga- 
tion of vessels before clamping and cutting, and the removal of llm 
uterus with the least trauma, as well as assuring better hemostasis. 
The lutein cysts of the ovary are due to the disease and have no causa- 
tive significance, hence, removal or conservation of the ovaries is 
optional. The excision of tissue-containing malignant cells, however, 
would naturally take precedence over the conservation of ovarian 
function. The cervix should, of eour.se, he removed. 

There are relatively few reports in English of primary irradiation 
in the treatment of ehorionepithelioma, its use being restneted largely 
to inoperable cases or to tho.se with metastases. 
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times iionpregnaut -women may excrete an excessive amount of the 
hormone. Controversy arises when the histologic structure and the 
Asehheini'Zondek test do not coincide. 

The report of Fahlbuscli (1930) is an example. The histologic diagnosis was 
made by Robert Meyer; the Aschheim-Zondek test, liowever, was negative and con- 
tinued thus. ISTo treatment was given after the curettage and the patient remained 
well. Mathieu and Palmer (1935) advance as a very rational explanation of these 
apparent discrepancies that the first urine specimen was obtained five days after the 
operation, and in both of their patients the Friedman test had become negative by 
that time. Further experience will clarify similar conflicting statements. 

The biologic test should be valued, but the absence or presence of 
an excessive quantity of the hormone in a single specimen of urine 
should not outweigh clinical judgment. A repeatedly positive reaction 
without other sj^mptoms has demonstrated the great value of this test 
(Leventhal and Saphir, 1934), and a single negative report does not 
exclude malignancy. Chorionic cells which develop malignant tend- 
encies after a period of latency'' must have survived, and their presence 
may be obscured by an occasional inconsistent result. Such a varia- 
tion in the intensity of the hormone reaction was shown in tlie patient 
recently reported by^ Garber and Young (1936), in whom chorionepi- 
thelioma developed five moutlis after an hydatidiform mole, meanwhile 
two of the Friedman tests were only weakly positive. Similaily in 
the fourth patient of my^ group, all of the reactions -were less strongly 
positive in the interval between the abortion of the mole and the 
hy’•sterectomy^ Persistence of a positive reaction, even though it is 
slight, is far more suggestive than a single one with high hormone 
content. 

Blindly accepting the fact that the test often remains positive for 
several months after the expulsion of a mole (Asehheim, 1930) may 
lead to disaster’, again illustrated by the fourth patient in my'- repox’t. 
Malignancy seemed to be present in the chorion of the original mole, 
and so marked were these in the material of the second curettage that 
liystereetomy was urged although less than six weeks had elapsed. 
This opinion was substantiated by the sections which show well- 
developed chorionepithelioma metastasis in the my'-ometrium. 

In no other disease is prognosis dependent so much on early recog- 
nition and early'' treatment. An abnormal ty’pe of pregnancy by its 
nature warns the phymcian of sei-ious sequelae, and hormone test's are 
done on the slightest suspicion. But when jxhy'^siologie chorion becomes 
malignant during an otherwise uneventful irregnaucy or puei'perium, 
recognition may come too late. Numerous factors serve to overwhelm 
the patient, such as the confusion of s.ymptoms with those due to the 
piegnancy, the anemia and lowei'ed I’esistance, the tendency to meta.s- 
tasiv.e through the blood stream and the dilated pePdc vessels favor- 
ing embolism. The result depends on factors beyond the control of 
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larly each month. There liad been no other pregnancies. The urine contained 5 rag. 
of albumin per 100 c.c. On Dec. 27, 1929, the supravaginal portion of the uterus 
and the appendix vermiformis U’ere removed by Dr. Barrett. 

The uterus amputated through the cervix 2 to 3 cm. below the internal os was 7.5 
cm. long. It had been split to the cavum lengthwise in the posterior mid-sagittal 
plane. Near the vertex on tlie anterior wall, closely attached, was a tough gray 
tissue witli small vesicles 2.2 bj' 2.0 cm. elevated 0.7 cm. In the muscle beneath were 
several other vesicles 7 to 8 mm. in diameter. In the anterior wall toward the right 
cornu another section had been made dorni to the mass mentioned, and in this tract 
was a vesicle 2.2 by 1.5 by 1.7 cm. At the periphery, a chaimel 5 to C mm. in di- 
ameter extended to the amputation of the broad ligament. Dr. Barrett stated that 
another vesicle had been found in this sinus, and, in fact, a collapsed structure 1.2 
cm. in diameter was present. The wall of the uterus in its posterior mid-sagittal 
plane was 1.8 cm. thick, and 1 mm. of this was hj'peremic lining. The lining of tiio 
upper part of the cervix had the usual arbor vitae markings. 

Sections were cut so as to include the myometrium and the mass of tissue ad- 
herent to the lining surface. The muscle contained several large blood vessels with 



1 . — Photomicrograph of a metastasis in tlic lumen of a blood vessel. X212 

thick walls .surrounded by a zone of fibrous tis.sue. About some of the blood vessels 
were small collections of lyinpliocytes and a few poljTiuclear leucocytes. Tbc mass 
protruding into the cavum was continuous with tlie dense fibrous tissue and large 
blood vessels. It had a fibrous stroma and a variety of large swollen cells, some re- 
sembling huge decidua cells, bizarre chorionic villi with a compact fibrous stroma, 
Langhans’ cells and .syncytial cells. There was a hj-pcrplasia of the sjuicytium into 
irregular multinuclcar protoplasmic masses. In the lumen of a large blood vessel, 
as seen in Fig. 1, were masses of the.se .syncytial cells, and large solitary cells had 
penetrated the intinia and media of some of the blood vessels. 

The patient recovered promptly from the operation and has remained well. The 
Aschheim-Zondek tesfs to date have been negative. 

Ca.sk 2. — ^r. \V., a negress, aged twenty-three ye.'irs, entered the hospital on the 
service of Dr. II. O. .Tones on Nov, 19, 1929. She was married at the age of fourteen, 
and had been delivered twice, seven and .«ix years before. The last menstrual period 
was .Vpril 21, 1929; during the latter part of .Tune there had been slight vaginal 
bleeding, and on the first of .Inly she aborted .‘pontaneously. From then tmtil ad- 
mitted there had been a slight eontinuons bleeding. There were moderate scc- 
ondnrv anemia, a temper.-iture of 99.r>’ F., and si puls'* of 108 per minute when she 
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The excellent results obtained by Davis and Brunscliwig (1936), Lackner and 
Leventhal (1932), Beach (1934), and Thomas (1934) indicate the value of this form 
of therapy. Tlie German literature is more voluminous and contains a number of 
excellent reports, some authors ha^'ing used x-ray alone and others combining it with 
radium. Wintz’s (1931) report is particularly impressive; of 9 patients, all con- 
sidered serious, treated by irradiation alone, 7 rvere cured. Gal (1933) lists the ad- 
vantages of irradiation therapy as the avoidance of bleeding, infection, and the 
mechanical dissemination of metastases. Certainly in the inoperable patient and 
when the surgical risk is great, irradiation has proved valuable. Further experience 
may justify an extension of this form of treatment. 

The following five reports are the records of the only eases of 
ehorionepithelioma observed at St. Luke’s Hospital, Chicago. Among 
the case histories of this institution there are two more in which the 
diagnosis clinically and histologically justifies their inclusion, but in- 
ability to make further contact with these patients has necessitated 
their omission. It Avill he noted that the diagnosis had not been made 
prior to 1929, hut during the folloAving year two cases were observed 
and since then three more have been studied. Since these occurrences 
coincide Avith what may he called a transition period in the diagnosis 
of this disease, a recital of our case histories Avill illusti’ate the value 
of the Asehheim-Zondek test. 

The tissue examinations Avere made by Dr. EdAvin P, Hix’sch, At- 
tending Pathologist at St. Luke’s Hospital. The finer discriminations 
in histologic structure essential in the diagnosis of this condition are 
not Avithin the proAdnce of the clinician. 

The biologic tests AA^ere made by Dr. William Tate, Jr., using the 
modification of the original Asehheim-Zondek technic described by 
Davis and Perrill (1932). Albino rats tAA^enty-fiA^e to thirty days old 
and weighing 40 to 50 gm. Avere used. The test' may be made Avith 
either male or female animals, but in this series females Avere used 
exclusively. Pour intraperitoneal injections of 2 e.e. of urine were 
giA^en at twelve-hour intervals, and the animals sacrificed forty-eight 
to seventy-tAvo hours later. This technic lias been entirel.y satisfactoiy 
in the routine performance of pregnancy tests. The quantity of urine 
used is someAAdiat larger than is necessary to elicit a reaction in normal 
pregnancy, but tbe reading is easily made and is attended by only a 
small error. Prom an economic standpoint, in the avoidance of ques- 
tionable reactions, and for the greater detail obtained in his studies of 
early pregnancies. Dr. Tate prefers rats to either mice or rabbits. 

CASE HISTORIES 

C.\SE 1.— F. De J., a wliite woman, aged tliirty-eiglit years and married for one 
year, had been well until four montlis before entering St. Luke’s Hospital Dec. 26, 
1929. After several weeks of amenorrhea and sudden metrorrhagia, her pliysician. 
Dr. C. AV. Barrett, in August, 1929, had curetted the uterus and discovered an 
hydatidiform mole. There were no sj-mptoms for a montli and then bleeding re- 
curred. It was slight but almost constant; menstruation, however, occurred regu- 
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6,050 per c.irnn., and tJie Iiemoglobin was 52 per cent. On March 20, 1930, four 
months after the curettage, and nine months after the abortion, the supravaginal 
portion only of the uterus was removed. 

The upper 6 cm. of the uterus including 3 cm. of the cavum had been cut to the 
lumen in the mid-sagittal plane (Pig. 2) ; tlie wall here was 3.3 cm. thick, and of this, 
3 mm. was endometrium. The peritoneum was smooth and glistening. Intramural 
in the vertex was a circumscribed mass of tissue 4.5 by 3.5 by 4.5 cm., which, on 
surfaces made by cutting, contained several large dark red blood clots. In some re- 
spects it resembled an extremely hemorrhagic iibromyoma, but the fibrous-like 
stroma formed a porous framework with tissue spaces about 1 cm. in diameter filled 
with blood clots. The histologic preparations contained many red blood cells and 
fibrin, and, as shown in Pig. 3, chorionic vdlli covered with irregular masses of 
syncytium. The tissue structure was that of a chorionepithelioma. 

The patient was discharged from the hospital on April 17, 1930. On May 18, 
there was a small hemorrhage, but pelvic examination disclosed no unusual condi- 
tions. AVhen seen in the dispensary in June and again on August 4, she seemed 
well. About the middle of September she had several headaches, and, on one oc- 
casion, diplopia. A complete neurologic examination on September 29, however, re- 
vealed only normal findings. 

During the next few weeks many symptoms developed, and on Oct. 22, 1930, she 
was admitted to the hospital for the fourth time. The headaches, localized in the 
left occipital region, had become constant. There were considerable precordial pain 
and dyspnea, anorexia, vomiting, increasing weakness, and discomfort. The hemo- 
globin had decreased to 36 per cent, the red cells to 2,240,000. Pelvic examination 
by Dr. Jones was entirely negative, and neurologic examination by Dr. George W. 
Hall as late as November 5 revealed no organic changes. An examination of the 
eyes by Dr. Prank Brawley ivas negative for evidence of intracranial disease. TJie 
urine was normal. 

Eoentgen films of the chest revealed a ina.ss in the right posterior mediastinum 
not present at the time of the examination in April, and diagnosed as a metastatic 
lesion. On October 29, an examination of the skull disclosed a number of regions of 
increased radiability of the cranial bones, which, in \'iew of the history, wore con- 
sidered compatible with metastatic malignant growths. The sella was within normal 
limits, and there was no evidence of increased intracranial pressure. Roentgen treat- 
ments to the chest were given on November 14 and 15. 

During the last few days the patient failed nipidly and numerous metastases 
occurred in the chest and abdomen. She was discharged from the hospital Novem- 
ber IS, because she was unwilling to remain longer away from her children. 

Death occurred at home on December 21, 1930. Permission for an autopsy was 
refused. 

C.LSK 3. — N. McM., a negress aged twenty-nine year.s, and married for nine years, 
had two children, four and six years of age. In August, 1930, she had a spontaneous 
miscarriage of a three months' pregnancy. For a short time after this she had a 
moderate metrorrhagia. Then followed normal menstrual periods on October 1 
and November 5. Prom December S to 31 she had metrorrhagia two to four days 
and corre.-^ponding intervtils without. A large blood clot was passed on December 
31. M'hcn admitted to Bt. Luke’s Hospital on Jim. 3, 1931, her temperature was 
101.S° P.. pulse and her blood jiressure was 88/30. The external os was dilated 
2 cm., and from the ojiening jirotruded a mass of friable tissue. The corpus wins soft 
and enlarged to the size of a uterus in the third month of pregnancy. The clinical 
diagnosis was abortion. There was a marked secondary anemia, and a transfusion 
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was admitted. The left bartholinian gland was palpable, the uterus was enlarged 
to three times its normal size, and the cervix was \\idely patulous. After a week in 
bed she was curetted. 

The small amount of tissue recovered included masses of red blood cells, fibrin, 
traumatized endometrium, and some myometrium. Among the tissue fragments were 
chorionic villi and masses of syncytium. There was a chronic inflammation of the 
endometrium. 



Fig. 2. — Patient 2. The fundic portion of the uterus opened in the mid-sagittal plane. 
Note the liemorrhagic necrotic nature of the tumor in the vertex. 



Fig. 3. A photomicrograph of the tumor in Fig. 2, illustrating a mass of tumoi’ cells 
in one of the irregular tissue spaces. X212 

Site was discharged from the hospital Nov. 30, 1929, and did not return to the 
dispensary until Jan. 20, 1930, and then not again until ?>Iarch 10. At both times 
she was urged to enter the hospital for further treatment of the persistent bleeding. 
Siio finally came to the hospital on March 30, ,1930. She had no fever, and the 
pelvic conditions were essentially the same as in the previous November. The 
uterus was slightly smaller. Tliere was a moderate anemia, the leucocytes were 
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positive AscWieiin-Zondek reaction. The blood pressure had risen to 15S sj'stolic and 
98 diastolic. The fundus of the uterus was 17 cm. above the symphysis pubis and 

14 cm. wide. 

On Jan. 15, 1936, the cervix was dilated and about 1,200 c.c. of hydatid tissue were 
removed. The hi.stolog'ic examination of this tissue di.sclosed a hypciplasia of the 
syncj'tium and Langhans’ cells. The hyperplasia of the syncytium along the 
margins of tlie villi suggested the possibility that anj' tissue remaining in the 
uterus would continue to grow, and therefore the jiatient .should be kept under close 
observation for recurrence. There was a moderate secondary anemia; the blood 
pressure graduallj’’ returned to 100 systolic and 70 diastolic. The urine on .lanuary 

15 produced marked second and third phase Aschlieim-Zondek reactions in rats in 
dilutions up to 1:32, and occasional hemorrhagic follicles above this dilution. The 
patient left the hospital on Januaiy 19. 

The Aschheim-Zondek tests each week were strongly positive. The uterus on 
January 30 was about twice the usual size, and a slight metrorrhagia persisted. 
After a severe hemorrhage on February 21 the patient returned to the hospital, and 



Fig’. 5. — Patient 4. Piiotomicrograpli of material obtoined .at the time oI the 
second curettage. The marked atjmical hyperplasi.a of the cliorionic ti.ssues is clearij 
Illustrated. Hysterectomy was urged after viewing tliis section. X198 

for twelve hours the uterus wa.s packed. Some tissue obtained at this time contained 
nmsse.s of rvuicytiuin, trophoblastic cells, large solitary cells with bizarre nuclei, and 
a few vesicles. In Fig. 5 a typical field is reproduced. On Feb. 28, lO-lO, forty-four 
days after the first curettage, the entire uterus and both tubes and ovaries were re- 
moved. 

The uterus was 11 cm. long and 7 by 5 cm. between the horns. The wall in the 
anterior mid-sagittal plane was cm. thick. The myometrium was odematou.s and 
had many large blood spaces. The lining was granular and hemorrhagic because 
of the recent curettemenf. On the left side anteriorly was a mass of soft red brown 
tissue 3 by 2.5 cm. and 0.5 eni. thick. After the uterus had been Iiardencd in fixing 
solutions, several segments 2 to 4 mm. thick were cut through and near thi.s mass of 
rod brown tissue. At a level 1.5 cm. below tlie lining, deep in the rnn.'-clc of the 
left side was a hemorrhagic fis‘-ue 1.5 cm. in fUnmctcr (Fig. 6). Histologic prepar/i- 
tinns of this nodule <-ontninr-d hemorrhagic necrotic tissue, masses of large solitary 
cells, and chorionic villi with h\7>er{ilasia of tlie trojihoblastic and syncytial cells; n 
typical microscopic field is sliown in Fitr. 7. 
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of 610 c.c. of blood was given. The uterus was curetted and the tissue removed, 
illustrated in Fig. 4, was reported as chorionepithelioma. Dr. H. 0. Jones removed 
the uterus and both tubes and ovaries on Jan. 14, 1931. 

In the lining of the center of the anterior wall, 1.5 cm. above the level of the in- 
ternal os, there was a slightly elevated mass of tissue with a roughened surface that 
extended to a depth of 1 cm. In the center of this was a hemorrhagic necrotic region 
7 mm. in diameter. Another yellow hemorrhagic nodule at the same level on the 
right side nearby was 8 mm. in diameter. This was continuous in the wall with the 
first and extended 1 cm. into the muscle. There Avere no gross changes of the ovaries 
or fallopian tubes. The nodules contained much hyalin scar tissue and organizing 
granulation tissues with scattered large solitary syncytial cells. Several large blood 
vessels with tliick hyalin fibrous walls were present in the scar tissue and in the 
wall of one of these was a large solitary cell in mitosis. 

The Aschheim-Zondek test reported on Jan. 24, 1931, was strongly positive. Two 
roentgen treatments were given, and the patient was discharged from the hospital 
on the twenty-first day after her operation. During the next three months six more 



Fig. ■}. — Curetting from Patient 3, illustrating the irregular masses of chorion, the 
atypical arrangement of tlie syncytium and Langhans’ layer. Xl60 

treatments were given. She has remained under observation in the dispensary clinic. 
Tlie Aschheim-Zondek tests have been negative since she left the hosjiital. She has 
no signs or symptoms of metastases. 

Ca.se 4. H. H., a wliite woman aged thirty-two years, came under my care on 
Dec. 6, 1935. Nine years before she had aborted spontaneously in the sixth 
month of her first pregnancy. Two years later she was delivered at term. Her last 
menstrual period occurred Oct. 12, 1935, and for a Aveek before consulting me she had 
had a slight continuous metrorrhagia. The external os Avas contracted and the 
uterus AA’as enlarged to the size of an eight weeks' pregnancy. The blood 
pressure Avas 114 systolic and 70 diastolic, iletrorrhagia continued for a month al- 
though the patient remained in bed. On Jan. 5, 1936, twelve Aveeks after the last 
menstrual period, the fundus of the uterus aa’us at the naA’el and was moderatelA' 
soft. During the next fiA-e days the uterus increased to CA’en greater size and its 
contour AA-as irregular. Hydatidiform mole AA-as diagnosed clinically. Urine col- 
lected during the day and diluted Avith an equal A’olume of Avater produced a strongly 
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Tlie uterus, both tubes and ovaries were removed on March G, 1936. The pear- 
shaped uterus was 14 cm. long, and about 10 cm. wide, and 6 cm. thick between the 
horns. In the anterior mid-sagittal plane the wall of the body of the uterus was 
2.2 cm. thick. The lining surface was rough. Closely adherent in the left cornu was 
a mass of red brown tissue 7 cm. long, 6 cm. wide, and 3.5 cm. thick. Histologic 
preparations of this contained masses of red blood cells, fibrin, and necrotic vesicle 



Pig. 8. — Mole tissue curetted from the uterus of Patient 5. Note the marked cellular 
proliferation and the Irregular arrangement of the cells. X212 



Pig. 9.-— Photomicrograph of a villus Invading a blood ve.ssel In the inyonietrlinn. 

Patient 5. X212 

mole ti.“.“ue. The d(;cj)er ti.ssuc.s included endonietrium with many large solitary 
syncytial cells and adjacent myoinetriuin al.so invaded by these tissue elements. In 
Fig. 9, a well-localized metastasis i.s shown. Masses of unorganized syncytial and 
trophobla.stic cells were found in the necrotic tissues along the caval edge. 

The postoperative course was uneventful. The patient left the hospital fourteen 
davs after the operation. The Aschhoim-Zondek test on the day of the hysterectomy 




GOUGH : CHORIONEPITHELIOJIA 


279 


Before tlie operation the patient was given a transfusion of 400 c.c. of citrated 
blood, and this was repeated one week later. After an uneventful convalescence she 
was discharged from the hospital sixteen days after the hysterectomy. The Asch- 
heim-Zondek test was negative on the thirteenth day and has remained so since. 
The patient is well. 

Case 5. — C- K., a white woman aged forty, entered the service of Dr. G. C. Binola 
at St. Luke’s Hospital on Feb. 2S, 1936, for the care of her third pregnancy. The 
other pregnancies had terminated at full term fifteen and nine years before. The 
last menstruation was Oct. 7, 1935, and during the last part of December she had 



Fig'. 6. — Photomicrogi-aph of a metastasis 1.5 cm. in diameter in the myometrium. 

Patient 4. 



"• — Photomicrograpli illustrating the tissues in the metastasis in the mvometrium. 

Patient 4. X212 

slight metrorrhagia wliich continued until she entered the liospital. She had not 
felt any fetal movements, lier systolic blood pressure M'as 184 and the diastolic, 
lOS. The uterus was enlarged to the size of a four months ' pregnancy. Therapeutic 
abortion was indicated because of the patient’s age, the high blood pressure, and 
the metrorrha^a. The uterus was emptied of a large hydatidiform mole on Feb, 
28, 193G. 

In the histologic preparations there was a marked hj-perplasia of the Langhans’ 
and .j'ncj'tial cells co^eli^g the vesicles, and among the cells were many in mitosis 
(Pig. S). The Aschheim-Zondek test was positive in a 1:32 dilution of the urine. 
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DiscussiOisr 

DB. THOMAS B. SELLERS, New Orleans, La. — The records of the private 
hospital in wliich I work show an incidence of 6 cases in 4,631 pregnancies during 
tlie last ten years. One case followed or complicated hydatid mole. This is a general 
surgical hospital, about 80 per cent of the work being surgery. 

I personally reported one ease of chorionepithelioma with hydatid mole in 1923. 
After removal of the mole the phy.sical condition of the patient wa.s such that 
hysterectomy would have been a hazardous procedure; therefore radium was used, 
complete hysterectomy being performed later. A recent report on the condition of 
the patient shows that .she has had no recurrence or complication. 

Dr, Gough has already’ mentioned the difficulty of diagnosing these cases. In- 
asmuch as an error in diagnosis means a fatal result, more frequent use of the 
Aschheim-Zondek test is indicated in tlic i)re.«cnce of histories susj)icious of chorion- 
epithelioma. 

Emphasis should also bo placed upon the importance of complete hysterectomy in 
these cases, 

DR. FR.ANK W. SIMYTHE, Mejiphls, Tenn. — 1 personally have had c.xpericnce 
with chorionepithelioma on only’ two occasions. Since that time I have had four 
cases which, while the scrapings were not definite, wore e.X'tremoly suspicious. After 
hysterectomy in those four cases we found they' were placontoma. I would like to 
a.sk one question: What value, if any, has the Aschheim-Zondek test in placontoma 
as compared to chorionepithelioma? 

DR. RALPH LUIKART, Omaha, Ni;n. — I believe tliat in a case with a po.sitive 
Aschheim-Zondek one month postpartum which increases in the strength of the re- 
action for two months, there is no excu.^c for further delay in removal of the uteru-s. 
All such cases with prolonged positive Aschheim-Zondek tests associated with liv- 
datidiform mole can be saved from chorionepithelioma if ju'operly handled. I would 
like to luu’e the essayi.st state why he delayed operation in his ctise with a prolonged 
positive A.'-chheim-Zondek test, 

DR. WILLIAM T. BL.\CK, Mk.mi'Hi.s, Te.vn. — It would be interesting to know 
whv under certain circumstances the chorionic epithelial cells continue to proliferate 
and produce one of the most virulent types of malignancy, Langhans’ cells have 
been found during a normal j)regnancy in the lungs, liver, kidney, and other organs, 
vet these do not usually take on malignanf charaeferistii's. There in eviderifh' present 
during normal i)regn:aii-y :intibodie;- or some lytic substance that takes care of thes-e 
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was strongly positive in a dilution of 1:32; on March 13, one ■week after the opera- 
tion, it was entirely negative, as it has remained at monthly intervals since. The 
patient is in excellent health. 

SUMMARY 

Duriug tlie last seven years 5 patients tvith ehorionepitlielioma have 
been observed. In this group the average age ivas 32.4 years, the 
yo'ungest was twenty-three, the oldest forty. Three patients were white 
women and 2 were negresses. In 3 eases the preceding pregnancy was 
an h 3 ^datidiform mole and 2 followed spontaneous abortions. The 2 
patients observed before the interruption of the mole pregnancy 
showed the hj^iertensive type of toxemia frequentty associated with 
this condition. 

The common symptom was metrorrhagia, and this persisted from 
six weeks to nine months before the cause was determined. Except 
in the third patient, no definite latent period intervened between the 
pregnane}’ and the ehorionepitlielioma. In the second patient bleed- 
ing persisted from the time of the abortion until metastases had 
developed. 

Abdominal lij’^stereetomies were done on all these jiatients. In 2 
onty the corpus was excised and in both of these the ovaries were 
conserved. The last 3 had complete hj^sterectomies and the adnexa 
were also removed. Our experience with roentgen therapy has been 
too limited to justify conclusions. 

The one fatality is attributed to the delaj^ in diagnosis so common 
before the use of the hormone tests. The importance of the latter in 
the diagnosis of ehorionepitlielioma is so well established that further 
comment here seems unnecessary except to emphasize its newness. 
Such a test was not available when the first patients in this series were 
observed. 

Among the reported cases there have been few diagnostic errors 
ascribable to these tests, their great usefulness in the detection of 
malignanc}’ of the chorion has been ampty proved. No test, hoivever, 
can replace clinical judgment, and the value of this agent is dependent 
on the proper selection of patients; the laboratory report must be 
interpreted in the light of the clinical histor 3 ^ 
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Zondek reaction was due to conservatism. Aschlieim in his article in The American 
Journal of Obstetrics and Gynecology in 1930 stated that the reaction may re- 
main positive for several months after the expulsion of a mole. Several other 
authors have concurred in this statement, and have thus obscured the fact that 
chorionepithelioma may develop in the interim or actuallj' coexist with the mole. 
One should not complacently accept a positive Aschheim-Zondek reaction as a normal 
.=equel persisting for many weeks after a mole pregnancy. 

The importance of the test in the follow-up of any hydatidiform mole cannot be 
overemphasized. After such a pregnancy, the test should be done at least once a 
month, in the first month or two, even once a week. Do not be content with one or 
even several negative results. As an illustration, I refer to the patient reported by 
Garber and Young in whom a chorionepithelioma developed while a number of 
Friedman tests were only weakly positive. 


TUBERCULOSIS AND PREGNANCY* 

G. D. Royston, M.D., Julius Jensen, M.D., and H. Hauptman, M.D., 

St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington 
University Medical School) 

E arly in tins century, it was commonly assumed that pregnancy 
as a complication of tuberculosis was so serious that it required 
immediate intei’ference. Sehauta^s dictum, that pregnancy in a tuber- 
culous woman called for interruption, gained tvide acceptance and is 
still followed in certain quarters. The drawbacks of childbearing in 
tuberculous women are obvious. The pregnane^’’ places a strain upon 
the mother and so does labor. Lactation, besides being a strain on 
the woman, entails danger of contagion to the infant. Above all, the 
rearing of children witli its added domestic and financial demands is 
certainlj’- not conducive to the most favorable management of a tuber- 
culous case; it has been justly said that a baby in the home is a 
greater danger than a babj’^ in the uterus. These are some of the 
reasons against childbearing in tubei’culous women, and they are po- 
tent enough to justify the statement that pregnancy should not be 
undertaken -when there is danger that it may be complicated b}'’ aetive 
tubei’culosis. A more lenient view may be undertaken when the tuber- 
culous process is thoroughly arrested. Another problem is: wliat to 
do if a tubereulous woman becomes pregnant. Tin's is where an in- 
creasing conservatism is gaining ground. Many women witli tuber- 
culosis pass tiirougli pregnancy' and labor apparently unharmed, and 
when the disease takes an unfavorable turn, it is not possible with 
certainty to ascribe this turn to the pregnancy. No experiment or 
clinical evidence .shows conclusively that a tuberculous jiroccss is 
affected beneficially or adversely by pregnancy. In recent years, the 

•ncfi'I .It th'' Ei-litli ArinunJ of thf Cfjritml of 
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cells. However, as Blair-Bell and others have taught there is under certain circuni- 
stances after the death of the fetus and under other conditions, a loss of resistance, 
and these emhryonic cells gi'ow locally and metastasize rapidly to other organs. 

A few years ago the speaker reported six cases of chorionepithelioma that oc- 
curred in Memphis. IVliile it has been stated by several of the best authorities 
that cliorionepitheliomas follow moles in more than 45 per cent of the cases, it has 
been shown by Hovak, Meyer, and others that chorionepithelioma does not develop 
after moles in over 1 per cent of cases. In only one case out of the six I have just 
noted did the chorionepithelioma follow a mole. 

Any woman who has a prolonged bleeding after pregnancy should have an Asch- 
heim-Zondek test, and if tliis is positive, she should have a diagnostic curettage 
performed. IVlule most of these prove to be placentomas, one will occasionally find 
the most malignant chorionepithelioma. 

DR. ALFRED J. KOBAK, Chicago.— The possibility of early diagnosis after ex- 
pulsion of a mole by the use of the modified Aschheim-Zondek test is a step forward 
in the early diagnosis of chorionepithelioma. I would, however, like to raise the 
question of the limitations of the test in the early diagnosis of chorionepithelioma. 
I had one case where a hydatid mole was expelled and about six weeks after there 
was a high concentration of hormone in the urine. It proved to be a normal preg- 
nancy. There have been cases in the literature where with the expulsion of a 
hydatid mole the urine shows no hormonal content and the Aschheim-Zondek test is 
negative. At the Tumor Clinic of the Michael Reese Hospital I have been shown 
slides of a syncytioma, in which the preoperative hormonal tests were negative, I 
would like, therefore, to raise these questions: If we do find a positive test, shown 
by a high hormonal content of the urine, must we invariably conclude that the patient 
has chorionepithelioma? On the other hand, if we have a negative test are we safe 
in concluding that the patient has none? I believe these questions will be answered 
when more people report their negative findings. 

DR. HENRY E. KLEINBERG, Des Moines, Iowa. — In a recent case of mine of 
hydatidiform mole expelled at three months, the Friedman test became negative 
after one month. Since then we have done one more Friedman test and several skin 
tests with APL, which have all been negative. I feel, however, that this case should 
be followed for two, three, or four years, because some little piece may be present 
without giving the hormonal reaction, and it is possible that this area may become 
malignant later on. 

DR. ROLAND S. CRON, Milwaukee, Wis.— In a recent case of mine, suspected 
of having a chorionepithelioma, following an abortion, sections of curettings from 
a 4 cm. nodule in the right broad ligament showed no evidence of tumor. The hor- 
monal test at that time gave a weakly positive reaction, for only one ovary in each 
rabbit injected showed any sign of follicle ripening even though undiluted and 
diluted specimens of urine were subsequently used. This patient developed sepsis 
following removal of the tissue from the broad ligament with very brisk uncon- 
trollable hemorrhage. Death occurred at the end of about eight days. The lesson 
to learn from this particular case is that one should use x-ray therapy because it is 
the only method of saving the patient's life. At autopsy chorionepithelioma nodules 
were found in the lung. 

In another patient operated upon for hydatid mole, chorionepithelioma was found 
in the uterus. Friedman tests taken before removal of the uterus were entirely 
negative. 

DR. GOUGH (closing).— In the fourth patient, the delay between tlie first 
curettage and the hysterectomy in the presence of a persistently positive Aschheim- 
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among pregnant women on tlie basis of this material cannot be very 
aeeui-ate. Additional information regarding some of these patients 
was graciously supplied by St. Louis City Hospital No. 2, Mount St. 
Rose, and Robert Koch Sanatorium. It was not possible to follow the 
cases beyond tlie puerperium ; thus the material was seriously impaired. 

INCIDENCE 

Prom 1929 to 1934, 10,900 patients were admitted to St. Louis 
Maternity Hospital and 2,664 wei-e delivered on the out-patient service, 
a total of 13,570. With 51 tuberculous cases, the incidence was 0.375 
per cent. This figure is small considering the estimated incidence of 
tubei'culosis in tlie general population and the fact that some of these 
51 patients were referred from elsewhere because thej'- had tuberculosis 
and thus would not fair!}’- contribute to a computation of incidence. 
It is not probable that anj'- considerable number of eases with de- 
veloped tuberculosis has been overlooked. 

DIAGNOSIS 

In a pregnant woman, the diagnosis of tuberculosis fx*equently of- 
fers great difficulty. The more important signs were found only in a 
certain number of the eases. Tubercle bacilli were found in the sputum 
in 13 eases, hemoptysis in 19, but in 12 of these it was slight and 
in only one was it very severe. Cough was present in 24 but in 18 it 
was listed as being slight; in only 2 was it severe. Thirteen gave a 
past history of pleurisy. Up to the time of delivery, fever was not 
common. In only 15 cases was it noted and in none of these was it 
very marked. Persistent rales and other marked ph 3 ^sieal changes 
were found in 22 eases; in 22 the findings were doubtful. Excepting 
cases of advanced tuberculosis, interpretation of x-ray films caused 
much difficulty. IMan.y persons who are not clinically suffiering from 
tuberculosis present on x-ray examination findings suggestive of this 
infection. Thus, x-ray findings must be interpreted with as much care 
as most other single pieces of evidence. In the present seiles, cavita- 
tion was seen in 3 cases, in 34 the x-ray findings were sti’onglj' sug- 
gestive, in 13 they were indeterminate. In only one ease did the 
examination fail to shoiv changes. Thu.s, while it is po.ssible that some 
patients have been included in this series ivho did not have tuber- 
culosis, these are probably very few, partly because of the strict 
criteria and also because the total number of eases was proportion- 
ately so small. 

CLINICAL COUR.SK 

On the whole, the clinical eour.se was favorable. Only 2 patients 
died. 3 became dehnitcly wor.se, 2 showed some aggravation of the 
disease: a total of 7 of the 51 patients became worse during pregnancy. 



KOYSTON ET AL. : TUBERCULOSIS AND PREGNANCY 


285 


profession lias manifested a growing interest in this subject, and closer 
study has resulted in increasing reluctance to interfere with the preg- 
nancy. Follow-up studies have failed to show that the later fate of 
tuberculous women (excepting, perhaps, those having the serious 
caseous-pneumonic type of lesion) was affected by childbirth (Barnes 
and Barnes, Garshell, Ornstein and Kovnet) . Also, if children of tuber- 
culous mothers are carried to term, they are usually born healthy. 
There is little evidence that premature emptying of the uterus benefits 
a tuberculous woman, especially when the pregnancy becomes ad- 
vanced. Some tuberculosis is likelj'" to progress in spite of any meas- 
ures that maj’^ be undertaken. The result has been an upward trend 
toward a more conservative attitude on the part of the medical pro- 
fession, especially if the tuberculous process appeared to be arrested. 
The present study is a small contribution attempting to test tlie justi- 
fication of such a stand. 

MATERIAL 

Fifty-one cases of pulmonary tuberculosis seen at the St. Louis 
Maternity Hospital dui’ing the yeai's 1929 to 1933 were tabulated and 
analyzed. An additional seven patients probably also had tubercu- 
losis, but the diagnosis could not be established beyond a reasonable 
doubt. Unless the disease is advanced or tubercle bacilli are found 
in the sputum, the diagnosis of pulmonaiy tuberculosis must remain 
largely a matter of judgment. These records were largely evaluated 
according to the criteria established by the Trudeau Sanatorium.* 
Some eases were accepted on the basis of previous opinions of some 
of the leading tuberculosis specialists in St. Louis. Thus, probably 
every advanced and moderately advanced case is included, though 
some latent and early cases may not have been discovered during the 
routine physical examination. The patients were admitted to the St. 
Louis Maternity Hospital either tln-ough their private physicians or 
through the Washington University clinics. Some, again, were re- 
ferred to the University clinic from the St. Louis Municipal prenatal 
clinics which possess no special obstetric medical clinic. Thus, this 
material was drawn from an ill-defined field, from which it is impos- 
sible to obtain the total number of admitted patients, and where the 
thoroughness with Avhich the patients were examined for tuberculosis 
must have varied. Thus, an estimate of the incidence of tuberculosis 

•The criteria for the diagnosis of tuberculosis at Trudeau Sanatorium are: 

1. Historj' or presence of pleurisy with effusion. 

2. History of hemoptysis (1 dr. or more). 

spine moderately coarse rffles above the third rib and the third vertebral 

thlui vertebra'll ’s'p^no* change demonstrable by x-ray above the tliird rib and the 

5. Presence of tubercle bacilli in the 'Sputum. 

One or more of these findings is necessary for a positive diagnosis. 

All must bo absent to exclude tubei'culosis. 



288 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


section and sterilized because of tlie tuberculosis. Only two labors 
were prematurely induced, one at three and one at four months. Both 
were private cases. This illustrates the conservative stand of the pro- 
fession. Of the 9 cases Avhich ended spontaneously before term, two 
patients miscarried at two months, one at three months, one at six 
months, four at seven months and one patient died when five months 
pregnant. Considering that many of these patients had fever, the re- 
sults cannot be considered unfavorable. 

Table 111. Course of Pregnancy in Tuberculosis 


Spontaneous 9 

Premature deliveries 12 Induced 2 

Cesarean 1 

Normal deliveries at term 39 

Average weight of 31 babies 3310 grams 


ETIOLOGIC FACTORS 

Tuberculosis was twice as common among ward patients as among 
private patients. There were 4,113 private patients and 9,457 ward 
patients or a I’atio of 1 to 2.3. Among tlie private cases, 9 had tuber- 
culosis against 42 ward patients, or a ratio of 1 to 4.7. A history of 
contact cannot easilj’ be gathered from old records. Of these 51 cases, 
there was no mention of contact or family incidence in 36 but in 12 
there was tuberculosis in parent, sister, brothei', or child, and in 3 
more there was tuberculosis in gi*andparent, uncle, or cousin. 

Tuberculosis prevails in the colored race. Among the 6,111 admis- 
sions to the St. Louis Maternity Hospital for 1932 to 1935 inclusive, 
there were 1,348 colored patients or a ratio of 1 to 4.5. Among the 51 
patients with tuberculosis, 19 Avere colored, a ratio of 1 to 2.7. 


Table IV. iNriDEXcE of CoTvOueu Patients A.mong Tubercuixiu.s Patie.vts. 
St. Louis ]Matei!Nity Hosbital 1932-35 


TOTAL CASES 

TUBERCULOUS CASES 


Colored 1348 „„ 

Total Gill 

Colored 19 or/ 

Total .51 ”■ ■ ' 




Table Y. Age Incidence Amo.nc TriiERcuLOus Piiegnant Women 


29.0% 


1. Control (Lundli and Waclionfeldt ) 
24 years or Ic.ss 5910 

Total 19G21 

2. Tuberculosis (our series) 

24 Years or less 19 


Total 


51 


17.3% 


Norri.s and Landis found that the incidence of tuberculosis is especially high 
among women aged fifteen to twenty-five year.*. They associated this finding v'itli 
the occurrence of first prcgimncies at thi.s time. Among the total of 19,021 cases 
analwcd by Lundh and Wachenfehlf, there were 5,910 aged twenty-four years or 
le-s 29.0 I>er cent. Among the pre^enf 51 patient.“, 19 were aged twenty-four years 
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Theoretically, pregnancy ma}’' have three possible effects on the 
tuberculous process: 

1. It may increase the immune powers of the patient; this view is supported by 
the facts that pregnancy increases the immunity against certain other infections and 
that many tuberculous women feel particularly well during pregnancy. 


Table I. Course op Tuberculosis in Pregnancy 


Declined 

2 

Definitely worse 

3 

Died 

2 

Worse 

7 

Not affected 

44 


2. The strain of pregnancy niay be too much for the tuberculous patient and 
result in a breakdown of her resistance. In favor of this view are the observed cases 
of aggravation of the tuberculosis during pregnancy, but this has not been proved 
to occur more frequently than would be expected among nonpregnant Tvomen. The 
duration of symptoms among the present group offers another point in support of 
tliis second view. While no information was available in 16 cases and 5 patients 
had no symptoms, 20 of the remaining 30 patients gave a history of having had 
symptoms six months or less. Most of these patients were seen in the second half 
of pregnancy, which makes it appear that in 40 per cent of the entire series and in 
66 per cent of those in which the duration of symptoms was noted it is probable 
that these appeared after the onset of pregnancy. While neitlier the number nor the 
nature of the present material permits conclusions on this point, it at least suggests 
that pregnancy may be an activating factor in cases of latent tuberculosis. Of the 
other 10 cases, 3 had had symptoms between seven and twelve months, 1 between one 
and two years and 6 over two years. On the otlier hand, there is no evidence to 
show that pregnancy increases the usual liability of tuberculosis to become more 
severe. 

3. Pregnancy might in no way affect the tuberculous process and the observed 
changes might be coincidental. So far, the accumulated evidence is insufficient to 
decide this question. 


Table II. Duration op Syjiptoms 


duration 

SYilPTOnS 

0-6 

MONTHS 

7-12 

MONTHS 

1-2 

years 

2+ 

YEARS 

NO 

information 

Gases 5 


20 

3 

1 

6 

16 

In many cases, the 

symptoms had developed recently 

possibly after the onset of 

pregnancy. 








THE EFFECT OP TUBERCULOSIS ON PREGNANCY 

One case ivas seen only during pregnancy and could not be traced. 
Thirty-eiglit patients ivent to term and spontaneous labor. In 8 of 
tliese, tlie iveiglit of the child was not stated ; the average weight in 
the remaining 31 patients was 3,340 gm., which would indicate that the 
tuberculous process had had no effect on the infants of these patients. 
One of these children was stillborn; it weighed 4,000 gin. and the 
mother had, in addition, toxemia. Of the 12 patients who did not have 
spontaneous labor at term, one was delivered at term by cesarean 
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1. Is the mother living or dead? 

2. Has she sought any medical attention since that delivery? If so, what for 
and where? 

3. Has she had any symptoms such as: (a) cough, (b) fever, (c) loss of weight, 
(d) night sweats, since the delivery in question? 

4. Has the mother been pregnant again since the delivery in question? What was 
the termination of each delivery? "Wliat is the condition of the children re- 
sulting from these pregnancies? 

5. Wliat is the condition of tlie children resulting from the pregnancy in question? 

Table VII. Follow-Up Series 


1. Mothers 1 

Total Traced 

34 

NUMBER OF 

PATIENTS 

YES 

NO 

2. Subsequent Medical Attention 

29 

5 

Periodic chest examination 

11 


Pneumothorax Clinic 


4 


Obstetric Clinic 


8 


Tuberculosis Clinic 


3 


Gynecology Clinic 


3 


Slental Asylum 


1 


Unclassified 


3 


3. Incidence of Symptoms 




Subsequent to Delivery: 




Cough 

5 



Fever 

2 


29 

Loss of weight 

4 

0 

Night sweats 

1 



4. Fate of Children 




Normal 

24 



Stillborn 

4 



Abortion 

2 



Delicate 

3 



Died at 8 mo. 

1 



5. Subsequent Pregnancies: 




Normal infants 

G 

8 

20 

Abortions 

2 


CONCLUSIONS 

This series of 51 cases is too small to permit of definite conclusions. 
It has been compiled to contribute toward such an accumulation of 
data as may permit of conclusions being drawn. While it is possible 
that pregnancy may activate a resting lesion, there is no other evi- 
dence that the course of the disease is adversely affected thereby, nor 
is there any evidence that tuberculosis, except in its febrile stages, 
adversel.v affeets pregnancy if the ease is properly handled. The chief 
difiicult.v in compiling such a series lies in the evaluation of diagnostic 
findings. If the criteria are too sti'iet, many eases will be missed ; if 
they are not .strict enough, too many tuberculous ca.se.s will be admitted. 
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or less, 37.2 per cent. From these figures it would appear that the incidence of 
tuberculosis is high in young women. Among Wachenfeldt’s 26,481 cases, 11,378 
were primigravidas, 42.9 per cent. Among the present 51 cases, 18 or 35.3 per cent 
were primigravidas. Thus, this material does not support Norris and Landis ’ assump- 
tion. 

Table VT. PArjTy Among Tuberculous Pregnant Woaien 


1. Control (Waclienfeldt) 

Primigravidas 11,378 

Total 26,481 ~ 


42.9% 


2. Tuberculosis 
Primigravidas 
Total 


(our series) 

= 35.3% 


COMPLICATIONS 

The complications ivliicli occuiTed were mostlj’- tuberculous in nature 
or caused by tuberculosis: Secondary anemia (4), tuberculous laryn- 
gitis (2), Pott’s disease (1), tuberculous cervical adenopathy (1), and 
tuberculous meningitis (1). Some ivere obstetric in nature: Toxemia 
(2), pernicious vomiting of iiregnancy (1), and positive blood culture 
postpartum (1). Finall 3 ^, two developed psj^chosis and one pyelo- 
nephritis. Five had positive tests for sj’iihilis, a finding which is not 
surpi’ising considering the large number of colored patients in the 
series. 

TREATMENT 

The principle of conservatism is to be stressed. As long as tuber- 
culosis is inactive, the patient should be ti’eated expectantly with the 
best medical and lij'^gienic measures. At the fii’st sign of activity, 
sanatorium treatment or its equivalent is imperative. In this connec- 
tion, it is interesting tliat one sanatorium near Dresden, Germanjq has 
a sepal ate division for tuberculous pregnant women. A few j'^ears ago, 
Alice Hill survej'ed the sanatorium facilities for pregnant tuberculous 
women in this eountiy. She foxmd them entirelj’- inadequate, in fact 
they were worse for pregnant women than for tuberculous women 
who were not pregnant. It appears that the situation has since under- 
gone some improvement. The time when obstetric interference is indi- 
cated in active tuberculosis must ahvaj's remain a matter of individual 
judgment ; the life of the child must be considered as seriouslj" as the 
life of the mother. Most cases can probably be carried to term and 
I len delivered, if necessaiy, by cesarean section and then sterilized. 

hen patients go downhill rapidlj^ it must be determined to ivhat 
extent this may happen independent of the pregnancy. In hopeless 

cases, the life of the mother should be prolonged, if possible, in the 
interests of the child. 

The follow-up of our patients included the results from the folloiv- 
ing questionnaire, personally conducted by the Social Service Depart- 
ment of the St. Louis INIaternity Hospital, 




THE TREATMENT OF CERVICOVAGINITIS IN CHILDREN 
WITH SILVER PICRATE SUPPOSITORIES^' 

A Preliminary Report 

Alfred J. Kodak, M.S., M.D., and Lester E. Frankenthal, Jr., M.D., 

F.A.C.S., Chicago, III, 

(From the Mandel Clinic of the Michael Feese Hospital) 

T he treatment of eervieovaginiti.s as recorded in tiie literature of tlie 
past decade has been subjected to frequent changes. A lack of uni- 
formity of treatment is evidenced, in the literature of any short period, 
by the variety of therap.y advocated. The following methods of treat- 
ment have been used (some with good and others with indifferent re- 
sults) : Mercurochrome, silver nitrate, acriflavine, vaccines, diathermy, 
copper ionization, antiseptic irrigations, and lately the popular usage 
of estrogenic hormones. The frequent vax’iation of therapy by the in- 
vestigators treating this clinical entity is an indication tliat no one lias 
found consistent success with any single form of treatment, 

Cervicovaginitis may be divided into two distinct types: (1) Specific 
or gonorriieal, wliic/i in general is the more severe and more difficult to 
cure; and (2) the nonspecific, which has been found to have less severe 
symptoms and is caused by a variety of organisms, and is fi’cquently 
more amenable to tiierapy. Botli forms of vaginitis are characterized 
by a vaginal discharge, wiiicli may vary in its intensity. Examination 
sliows localized evidences of inflammation by the presence of a discharge 
ranging from sliglit to profuse in amount and from serous to muco- 
purulent in consistency with a tendency to crust when it drys on the 
skin. The ve.stibule and vulva have an irritated appearance. The vagina 
and cervix are likewise affected in varying degrees of intensity. Beyond 
these local findings, one rarely observes any systemic or generalized com- 
plications. IMany of the.se cliildren are undernourished and may have 
some degree of secondary anemia. This ailment is found most frequently 
in the poorer classes wliere hygiene is bad. 

The management of these patients has two objects. Fii’st, and mo.st 
frequently slrc.sscd, is tlic local treatment to eradicate tlie causative or- 
ganisms; and second, tlie improvement of local hygiene by cleanliness, 
and tlie general lioaltli by a well-balanced diet witli addition of vitamin 
tiierapy whenever possible. 

•nciid nt tli*' Annual of the (Vntral A.^yoolatlon of Ol'KtotrIclan? 

nn<l (;yrl‘•colo!:!^l.•», l-’otroU, Mlrl,., Octoln-r I.'i-IT, 10 :;r. 
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Kovnai, Maurice: Am. Eev. Tuberc. 31: 224, 1935. (5) Schwarz, Otto H.: Fetal, 

Newborn and Maternal Morbidity, White House Conference on Child Health and 
Protection, New York and London, D. Appleton- Century Company, p. 6/. 

DISCUSSION 

DE. JOHN ALEXANDEE, Ann Arbor, Mich.— A crucial point in the discus- 
sion of this interesting subject is, in my opinion, whether the pregnant patient has 
active or inactive tuberculosis. Inactive tuberculosis is frequently diagnosed as 
"tuberculosis” and, quite obviously, persons with old, inactive tuberculosis may 
proceed to term with reasonable safety. In the category of active tuberculosis 
there is almost every degree of activity. Patients with mildly active fibroid tu- 
berculosis run relatively little risk from pregnancy, provided the tuberculosis is ex- 
pertly managed both during pregnancy and after delivery. On the other hand, 
patients with the unstable, partially exudative type of tuberculous lesion are exposed 
to a very considerable risk of serious progression of their tuberculosis if their preg- 
nancy is allowed to proceed to term. We have recently had at the University Hospi- 
tal, among 100 tuberculous patients, two w'ho died of tuberculosis following delivery, 
and another wdiose tuberculosis became activated following delivery, although her 
disease had been brought to a quiescent state b}' collapse therapy shortly before 
she became pregnant. Wlien faced with the problem of a patient who has become 
pregnant in the presence of active tuberculosis, I feel we should ask ourselves the 
question. If this woman were not pregnant would we permit her to become so at 
this time? If the answer is in the negative, and if the pregnancy is less than 
four months old, I believe the patient should be aborted and the tuberculosis actively 
treated in a sanatorium. After the tuberculosis has been arrested for two, three, 
or more years (depending upon the ease), consideration should be given to permitting 
the patient to become pregnant with the reasonable expectation that she could then 
bear a healthy cliild without risk to her own health and life, and that she might 
care for the child without exposing it to a great risk of tuberculosis infection and 
death. Eoyston and Jensen’s data show that only 3 of their 51 patients had 
cavitation, only 13 had tubercle bacilli in the sputum, and 19 had hemoptysis j it is 
likely that most of the patients with cavitation and tubercle bacilli are included 
among the 19 who had hemoptysis. From the data presented I doubt if more than 
half of the 51 patients, namely 26 patients, had active tuberculosis. If this is true, 
then 7 out of a possible 26 patients with active tuberculosis became worse or died 
of tuberculosis during or after pregnancy wdiich, I submit, expresses a verj’’ con- 
siderable risk. In conclusion, I believe that patients found to have active tubercu- 
losis during the early period of pregnancy should be seriously considered for 
therapeutic abortion. 

DB. G. D. EOYSTON, St. Loots, Mo. (closing) .—The outcome in a given case 
depends almost solely upon the period of the infection. Barnes and Barnes found 
that the pneumococcus tjqje of lesion was present in over 60 per cent of their 
cases. In the case that has liquefaction and cavity formation, the mortality is 
higher. The report of Barnes and Barnes, Garsliell, Ornstein and Kovnat has shown 
that pregnancy has little eftect upon tuberculosis, although the favorable cases im- 
prove at tlie onset of pregnancy, and the active cases get worse even though the 
uterus is not emptied. We must add that adverse domestic and financial factors 
react unfavorably upon tuberculosis. The demands of the children in the house 
keep the mother from getting proper rest. 

We must remember that if the pregnancy is to be interrupted, better results are 
obtained if this is done early. In former years I was a very active advocate of the 
teaching that therapeutic abortion should be done for tuberculosis. Today I Iiave 
reversed myself because if tuberculosis is treated as tuberculosis, the patient may be 
permitted to go to term. 
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findings, and the smears were all negative for three successive months, 
the children were observed for longer periods whenever possible. 


However, 
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The results of tliis form of treatment, as .shown in Fig.s. 1 and 2, arc sclf-ex 
plnnatory. The palients -liowed rapid and 4]crinite imj)rovcmenl as evidenced by the 
quick di.^appcanince of tlie discharge. The recorded ob.^ervations of tlie mothers al.^O 
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The vaginitis clinic of the J\lichael Eeese Hospital was established by 
Iridng Stein, who personally supervised it up to seven years ago. The 
treatment advocated by him and his associates^ consisted of daily injec- 
tions of 1 per cent merenroehrome 220, incorporated in hydrous wool fat 
mixed with an equal amount of petrolatum. The mixture was first 
warmed to render it soft, and then injected at room temperature, high 
into the vagina. The mothers were instructed liow to do this, and when 
necessary, nurses made visits to supervise and personally treat the child. 
Stein found results of this treatment to be very satisfactory. These pro- 
cedures were continued by us for four years but it was felt, despite the 
good results obtained, that there was room for some improvement. 
Primarily, we noticed that the ointment rapidly oozed out and stained 
the garments of the child, which motliers reported to be objectionable. 
The efficacy of this treatment was tlierefore felt to be impaired by the 
rapid loss of much of the material injected. An attempt was made to 
study otiier metliods of therapj^ and possiblj^ find one tliat would insure 
easier application. A form of medication was desired that the mothers 
could easily apply by themselves, and one that would find its way into 
all the crypts of the vaginal canal and still not be expelled prematurely 
with subsequent loss in its efficiency. The latter was our experience with 
aU ointments. A silver picrate suppository was adopted because it an- 
swered these objections and has been tried for one year. Our results 
with its usage are the basis of this preliminary report. 

METHOD OF TREATMENT 

The patients were e.vaniined at each vifsit with tlie infant vaginoscope, and tliereby, 
the condition of tlie cervix and vagina was observed and progress notes made. By 
means of tliis instrument, a smear was taken from tlie vaginal portion of the cervix. 
When insufficient material was obtained from this source, smears were also taken 
from the vagina. The mother of the patient was instructed to cleanse tlie vulva 
between the labial folds daily or more often with a soft cloth, and to use bland 
soaps such as castile or super-fatted types. Tlie insertion of the suppository was 
demonstrated to the mother at the child’s first visit. She was instructed to keep the 
suppository' in tlie refrigerator to maintain its maximum rigidity and for lubrica- 
tion to use only cold water. During the hot weather, an instrument was devised to 
facilitate in the introduction of the suppositories. A .supply of suppositories was 
furnished with further instructions to inject every night before bedtime so that 
(he chance of its premature expulsion would be minimized. This treatment was to 
be omitted the night before the next visit to the clinic. The mothers were like- 
wise instructed as to diet whenever the child appeared undernourished. iMany of our 
patients are under the care of the department of pediatrics. 

At each visit a record was taken of the mother’s statement as to the progress 
made and she was asked whether there was any discharge from the standpoint of 
the child’s clothes being soiled by contact with the genitals. Daily treatment was ad- 
ministered by the mother until the discharge and signs of inflammation disappeared, 
and the smears became negative. Then the treatment was gradually spread out until 
the patient uas receiving no local treatment and merely returned for purposes of 
smear examinations. The patient was considered cured when the discharge, local 
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duction (intramuscular), unless there is a beneficial effect of tlie basic 
content of the suppositorj^ which in TeLinde’s series was glycerin and 
carbolic acid. 

The more rational treatment is one that aims at the immediate etiologic 
agent bj' direct application of an antiseptic substance on the diseased 
tissue, and the indirect treatment by improvement of the local hygiene 
and general health of the child. Schauffier very aptly stated, ' ‘ The time- 
worn theory that the infantile canal is carpeted by a thin, weakly resis- 
tant mucous membrane is untenable, as proved by repeated gross and 
microscopic examinations. In the infant and small child, the vaginal 
canal constitutes an ideal 'hai-bor of infection,’ whereas in the adult it 
does not. Obvious characteristics of the immature vagina account for 
tlie mechanical retention of organisms and for changes in tlie secretions 
favorable to their existence. These are (1) h^mienal occlusion (rela- 
tive) ; and (2) the contracted cryptiform accordion-like conformation.” 
The illustrations of this contributor well support his contentions. The 
suppo.sitory adopted and used in our .series was of such size that it should 
readib’ pass the hjnnen, and of such length that it occupied the entire 
length of the vagina. It has a boi*oglycerin gelatin base. The dosage of 
silver picrate was 1 gr. to each suppository. It melted readily at body 
temperature and appeared to diffuse easily throughout the surface of 
the vagina into its crypts. The material was observed to adhere well to 
the vaginal surface with which it came in contact. The series of cases 
that make up this report, is not very large. Four additional patients in 
whom we were obtaining good re.sults, did not return to complete the 
treatment. In view of the encouraging results obtained in this small 
series in so short a period of time, we will continue to .study this treat- 
ment. 

SUMMARY AND CONCLUSIONS 

Twenty-two patients with cervicovaginitis were treated with silver 
picrate. Thirteen Avere found to have positive smears for gonococcus. 
The I'csulls obtained Avere considered A'cry encouraging. 


REFERENCES 

(I) stein, LcventJial, and Scred; Am. .1. Dis. Child. 37: 1203, 1029. (2) Wither- 
spoon, S. ThornwcU; Am. J. Ob.ST. & Gyxkc. 29: 90G, 1930. (3) Schauffler, Good- 

rich C.: Am. .1. Di."--. Ciiild. 43: 3.00, 1932. (4) TcLindc and Browner: Am. .C OnST. 
Sc Gyxkc. 30: 018, 1930. 

DISCU.S.SION 

DK. ILVRKV if. NEL.SON, Dirn:on', ^Iirii. — CVrvicovafriniti.s in cliildrcn in pri- 
marily a public hcaltli or clinic problem. The avera;;c f^ynccologint roes none or 
porhap.s very few ca.^ea, and the ],ediatricinn doe.« not treat many. Therefore, we 
niuft depend for mo.«t of our knowledge of thi,<; condition on our public health clinic.-. 

In 1935 the .Social Hygiene Divi.eion of the Detroit Board of Health treated 9/ 
ca.sc.« of gonorrheal vaginitis in children, by instillations of 10 per cent, protargol 
solution in glycerin, given weekly. The mother was instructed to irrigate the 
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confirmed this improvement. Five of the patients had a permanent ’negative smear 
after one week of treatment, and three became negative in three weeks. Four pa- 
tients became permanently negative after six to nine visits to the clinic. Only one 
patient remained resistant to treatment and did not become permanently negative 
until fifteen clinic visits had been made. The nonspecific gi-oup likewise showed a 
rapid response to this therapy. 


DISCUSSION 

The treatment with silver picrate as outlined Avas easj’’ for the mothers’ 
use. The group of patients treated in our series consisted of seven 
negroes and fifteen AAdiites. We felt that the cooperation of the class of 
mothers Ave Avere dealing AAutli could he assured only AAdien their duties 
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Figr. 2. — Results in treatment of non-specific vag^initi.s. 


Avere easy to comprehend and did not entail too much effort. Before 
starting to use the silver picrate suppository, Ave had also tried neisogel 
injections, and estrogenic hormone. Both methods of therapy proved 
unsuccessful in our hands. The hormone injections, besides being ex- 
pensive and painful to the child, haA'e not gh^en the satisfactory results 
claimed by others. Witherspoon^ and Schauffler® Avere not encouraged 
by their results Avith hormone therapy. TeLinde and BraAvner* observed 
ACij good results folloAA'ing the use of estrogenic hormone in the Amginal 
suppositop^ form. Here the rationale of this treatment Avas ease of ad- 
ministration. The effect Avas indirect, i.e., after the systemic absorption 
the action of the hormone is referred back to the vagnial mucosa to bring 
about its beneficial changes. It is hard to conceive that local benefits of 
hormone can be better achieved tliis Avay than by direct systemic intro- 
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if findings continue to remain negative, we eventually have the patient returning to 
our clinic, although she has had no suppository injections at all. Thus many of our 
patients are seen at two- and three-month intervals merely for observation. 

Our standard of cure is three consecutive monthly smears that are negative, to- 
gether with absence of all other findings. We try to have our patients come as long 
as possible to cheek against any possible recurrence. 

Our results with estrogenic hormone have been disappointing. We have had six 
patients under this form of treatment and gave tliem as much as 2,000 units a day. 
After long periods of time our patients were still uncured by accepted standards. 
One patient had a positive smear after eleven months of treatment with associated 
profuse discharge and local findings of acute vaginitis. When we transferred this 
patient to the present form of treatment the smear became permanently negative in 
one week and the discharge disappeared shortly thereafter. We followed this pa- 
tient for ten months and never noted an}- recurrence. 

After one year 's usage of this suppository treatment we have felt very much 
encouraged by the good results that practically always followed. We have had no 
anal infections. We had one case of bartholinitis before we tried this form of treat- 
ment. We had none of the adult complications, but we did find ceiwical lesions. 
There were small erosions and the portio vaginalis often appeared injected. To make 
these observations we depended upon the vaginoscope. Without its use we could 
never see what changes were occurring above the lij’mcn, and thus have a direct check 
on the progress the patient was making during the course of treatments. 


MATERNAL MORBIDITY* 

Six Years Study of 4,837 Cases at the Evanston Hospital 
Robert M. Grier, M.D., Evanston, III. 

(From the Department of Gynecology and Obstetrics of Nortlmestern University 
Medical School and of the Evanston Hospital) 

I N THIS report is presented a study of morbidity occurring in the 
eases delivered in the Maternity of the Evanston Hospital beginning 
in 1930 and continuing tlirough 1935. In these six years 4,837 women 
were delivered of 4,885 viable babies. There were 5 deaths, a mortality 
]-ate of 0.10 per cent. Tliere tvas only one death from puerperal in- 
fection. The American College of Surgeons standard for morbidity 
lias been used. Any woman who.se temperature rises to 100.4° F. on 
any two or more days, not including the day of delivery, lias been 
considered morbid. Temperatures have not been taken every four 
hours. A morning and evening reading only is taken as a routine. If 
fever appears, the temperature is taken every four hours until normal. 
According to Stander bidaily temperature readings instead of four- 
hour i-eadings reduce the incidence of morbidity to one-third. 

Including cesarean sections the gross figure of morbidity was 6.5 
per cent. When tliese are excluded the incidence was 5.0 per cent. It 
will bo seen therefore that this operative procedure increased the 
incidence by about 30 per cent. 

•Kcad !it til*' Klclitli .VfUiUal of tlif Cf-ntml AHKO'.'Intlon of 

.'iini Ibtrolt. Mid).. 0>-tob»T 15-17, IS.'!!). 
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cliild at home twice daily, with a weak solution of potassium permanganate. This 
was done over a period of four weeks when smears were taken. If five successive 
smears were negative the patient was said to be cured. The average length of 
treatment for all ages was 103.5 days, for tho.«e under five year.s, 132 days, and for 
school children 89 days. 

The sources of infection may be of interest. There was a positive source dis- 
covered in 60, or 66.6 per cent. In 54 per cent sources were found in the home; 
in 6,6 per cent the origin was a sexual contact; 5.5 per cent were said to be con- 
tracted cases; 4.4 per cent of the cases were contracted in hospital nurseries. 

Our method of hormone therapy has been to give 100 rat units of theelin each 
day for a week, then three times a week until negative smears are obtained. In the 
majority of cases we obtain negative smears in four to six weeks. This treatment 
seems to cut down the duration of the disease though we do not know what effect 
it may have on the child in the future or what effect it may have on the ovaries. 

DR. IRVING F. STEIN, Chicago.— Some years ago I found at Michael Reese 
Hospital that some cases of vaginitis in children came to the pediatricians, a few to 
the gynecologists, a few to urologists, and no one group agreed on a uniform plan 
of treatment. We suggested that the three departments come together, but after 
we had organized a special clinic, pediatrics and urology dropped out of the picture 
and left the problem to me entirely. Since then I have been able to maintain in- 
terest in the subject in the Gynecological Department. 

In the literature there is great enthusiasm expressed in favor of hormone treat- 
ment, but my own experience with it was discouraging. I want to commend the 
routine use of the vaginoscope in examination. I have never seen any harm come 
from its use, and have never had to stretch or cut the hymen in order to insert the 
instrument. I get a great deal of helpful information from its use in cervico- 
vaginitis. 

DR. H. C. HBSSELTINB, Chicago. — The use of the vaginoscope has been justly 
stressed. I would like to emphasize again its value in diagnosing the occasional 
case of a foreign body. The diet, particularly with regard to the vitamins, is most 
important. 

Have any of these patients had reactions? This question is raised as I have been 
reliably informed that an occasional adult may have such a reaction. If this reaction 
is the result of ionization with formation of picric acid, then perhaps there is less 
likelihood of such in the child because of the comparatively low acidity, even alka- 
linity of the vaginal moisture. 

Were there any cervical infections, and if so, what other therapy than suppositories 
did you use? How many of the gonorrheal patients had anal infections, and how 
were these infections treated? 

DR. KOBAIv (closing). — The change in the content of the smears is one way of 
observing the progress the patient is making. In the beginning we find the smears to 
be full of leucoej'tes and these contain morjfiiologic forms of gonococci. As the 
patient improves there will be a disappearance of the gonococci but the pus cells pre- 
dominate. With continued improvement epithelial cells are seen in increasing num- 
bers, and as they do so the pus cells become progressively diminished in numbers. 
In the cured case we see notliing but the epithelial cells and occasional bacteria. 

When n e first began to use the silver picrate suppository we were uncertain when 
to advise the mothers to discontinue the injection of the suppository. Our ex- 
perience soon taught us 'to advise the treatment daily until all signs of inflamma- 
tion had vanished, the discharge reported absent by the mother, and the smears nega- 
tive. Then we instruct the mothers to increase the intervals between the injections and. 
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are included. It will be seen, however, that the morbidity of this pro- 
cedure differs but little from that of spontaneous delivery, namely 
from 3.8 per cent to 5.2 per cent. 

Parity alone appeai’ed to influence morbidity very little. In the 
4,837 women in this report 48 per cent were primiparas and 52 per 
cent were multiparas. In the 319 morbid patients this proportion was 
about the same, 46 per cent were primipai’as and 54 per cent were 
multiparas. 

Other obstetric maneuvers and accidents are found to contribute to 
morbidity. We have studied some of these, such as cervical tears, 
induction of labor, spontaneous or artificial rupture of the bag of 
waters and uterine packing. Table II shows that the risk of morbidity 
is definitely increased when a eer^deal tear is produced. Perhaps the 
slight increase for breech extraction is due to the smallness of this 
sei’ies. In the entire series, hoAvever, the increase is 120 per cent. 


Table II. Morbidity and Cerwcal Tears, 1930-1935 


TYPE or DELIVERY 

NUMBER 

DELIV- 

ERIES 

NUMBER 

TEARS 

% 

TEARS 

% 

MOR- 

BID 

GEN- 

ERAL 

NUM- 

BER 

MORBID 

WITH 

TEARS 

% 

MORBID 

■WITH 

TEARS 

% 

INCREASE 

JtOR- 

BIDITY 

0\TB 

GENERAL 

Spontaneous 

2,207 

109 

4.8 

3.8 

7 

6.4 

60 

Breech extraction 

158 

17 

10.7 

7.G 

1 

8.3 

9 

Low forceps 

1,994 

158 

7.9 

5.2 

22 

12.7 

154 

Midforceps 

1C5 

38 

23.0 

13.3 

9 

23.6 

77 

Podalic version 

80 

9 

11.2 

16.2 

3 

33.3 

105 

Total 

4,0G4 

331 

7.9 

5.0 

42 

12.4 

120 


Induction of labor was studied only for the past four 3'ears during 
which time accurate figures have been kept. The usual procedure for 
the induction of labor is a modified Watson method. Some men have 
employed a wai-m soapsuds enema instead of the ca.stor oil. As a rule 
we do not attempt induction of labor unless there is some effacement 
and dilatation of the cervix. The eolpeuiwnter was used sparingly, 
nine times, and then only for placenta previa or severe toxemia in 
multiparas. Thei'e were 292 inductions in 2,045 deliveries or 9.5 per 
cent. Twenty of these were morbid, an incidence of 6.8 per cent which 
is practically the figure for the entire group. In our experience 
medical induction does not increase morbidity. 

Among the patients who were morliid there was almost an equal 
number with membranes ruptured spontaneously or artificially and 
this corresponds with the experience in all the deliveries. The average 
time from rupture of the membranes to delivery in the cases in which 
spontaneous rujiture occurred wa.s 11.4 hours. In the cases in whicli 
the membranes were ruiitured artificially, it was 2.3 hours. In this 
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Tile ratio of morbidity according to the type of delivery has been 
analyzed and' is sliown in Table I. 


Table I. Ratio op Morbidity, 1930-1935 


TYPE OF DELIA’ERY 

BABIES 
, DELIVERED 

% 

INCIDENCE 

OF METHOD 

% 

MORBID 

RATIO 

Spontaneous 

2,267 

46.4 

3.8 

1 

Low forceps 

1,994 

40.7 

5.0 

1- 1.3 

Breech extractions 

158 

3.4. 

7.6 


Midforeeps 

165 

3.2 

13.3 

1- 3.5 

Podalic versions 

80 

1.6 

16.2 

1- 4.2 

Cesarean section 

221 

4.5 

38.5 


Total 

4,885 

99.8+ 

6.5 

1- 1.7 


If the incidence of morbiditj'' for tbe spontaneous deliveries is taken 
as a basic figure, 3.8 per cent, and if we call this one,, we can forecast 
the increased risk of morbidity for tbe other types of delivery. A chart 
indicating the increase of morbidity for the various obstetric opera- 
tions has been posted in our delivery rooms as a warning to us all. 
Next to cesarean section, midforeeps and vei’sion and extractions 
carry the highest incidence, 13.3 per cent and 16.2 per cent, respectively. 
The frequency as compared with spontaneous delivexdes is 3.5 to 1 and 
4.2 to 1. Thus it is shown that the more radical the procedure the 
greater the risk of morbidity. 

Version and exti’action was done in only 1.6 per cent of our cases. 
Midforeeps deliveries were done in 3.2 per cent, the incidence being 
less than that of cesarean section, -which was 4.5 per cent. We hope 
to reduce the frequency of abdominal delivery, as its morbidity rate 
is 38.5 per cent or ten times that of spontaneous delivery. In a former 
report the author showed the high incidence of fetal mortality for 
version and extraction. This same group of operators promptly re- 
duced the incidence by about one-half to its present low level. When 
one realizes the dangers of a procedure it is usually avoided far more 
than would be thought possible. 

Other factors influence morbidity beyond question. Some of these 
will he shown. It is generally agreed that puerperal infection may 
arise from foci of infection elsewhere in the body. This can be con- 
trolled partially by the elimination of such foci early in pregnancy. 
We all strive to do this with our private patients as weU as with clinic 
patients. Infection Avas shown by Semmelweis and Holmes to be car- 
ried to patients by the physician through the lack of asepsis. Eradi- 
cating this faulty technic was a great step forward. Now perhaps we 
are too complacent with our “good'’ aseptic technic. I think that 
our record IS not good and not bad, but can be improved. By reducing 
our operative procedures to a minimum, e.specially those that shoiv a- 
high rate of morbidity, we believe we can reduce our figure eonsider- 
ciblj . Our incidence of operative deliveries is high if outlet forceps 
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cent and multiparas 53 per cent. Induction of labor is not too widely 
used but witbal sufficiently often, 9.5 per cent. The method used has 
been described. 

The vaginal and perineal preparation solutions used have been green 
soap and mereurochrome, acetone, and alcohol. Since November of 
1935 for economical reasons, we have been preparing a compound 
colored alcoholic solution of mercuric chloride for skin disinfection. 
This was described by Vaiehulis and Arnold from the Department of 
Bacteriology and Public Health of the University of Illinois. It can 
be prepared for $1.60 per gallon. So far we have not noticed an 
increase in infections, and are satisfied with its use. 

The personnel of the deliver 3 '- rooms has been the same as far as 
nursing supervisors are concerned for far longer than the six j’^ears 
included in this report. There is a training school for nurses in the 
Evanston Hospital and each pupil nurse receives six weeks of obstetric 
training in the delivery rooms. 

There were three internes on the obstetric service for three months 
at a time, each constantly on duty in the maternity for a shift of at 
least eight hours a day. Thej’’ assisted with all deliveries. For the 
past three j’-ears, most of the time, we have had a clinical clerk, a 
fourth- 3 ’'ear student from Northwestern University Medical School, 
who assisted with all deliveries. The}' remained with us on twenty- 
four-hour duty for six weeks. 


Table V. Personnel 


DISTRIBUTION OF DELI\T3BIES 

NUMBER 

DELIA’EKIES 

PER CENT 

OF DELIA'ERIES 


Staff 

2,992 

62.0 


Internes (clinic) 

G18 

12.8 


Courtesy obstetricians 

G21 

12.8 


General practitioners 

GOG 

12.4 


Total 

4,837 

100.0 



To Dr. William C. Danforth, Avho has been the Chief of the Depart- 
ment of Obstetrics and G.ynecologj' for the past fifteen years, goc.s 
much of the credit or responsibility for this record. He has established 
its technic and policies. He has trained, to a great extent, all of the 
three other members of the sfatT. The work distribution is, I think, 
unique for a general hospital (Table V). Most of the women, 62 per 
cent, Avere delivered bj' the staff. In addition 12.8 per cent Avere clinic 
patients AA'ho Avere delivered mostl.v by the internes, but ahv'a.A's under 
the direct pei*sonal suporA'ision of one of the staft'. Another 12. S per 
cent AA'cre dcliA'cred by six nonstaff obstetricians aa'Iio are trained men 
and limit their practices to ob.stetrics and gynecolog}'. Only ]2.;> 
per cent AA'cre deliA'ered b}* 44 different men in general practice. Prac- 
ticallA' all of the latter men confine their obstetrics to the .simpler 
procedures- and call consultation freely Avhen complications are feared. 
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series then we can say that very little effect was noticed in the mor- 
bidity rate for spontaneous or artificial rupture of the membranes. 

Uterine packing was employed quite freely when indicated. We be- 
lieve that anemia or loss of blood increases the risk of infection very 
materially, and such has been the common experience of most obste- 
tricians. Thus, we do not wait until a great deal of blood is lost before 
packing the uterus with from 5 to 10 jmrds of gauze, but resort to 
this procedure whenever the uterus tends not to staj'' contracted. It 
was used in 2.1 per cent of our cases (Table III). It is more widely 


Table III. Morbidity for Uterine Packing, 1932-1935 


TYPE OP DELIXT^RY 

NUMBER 

packed 

% 

packed 

% 

PACKED 

MORBID 

% 

MORBID 

GENERAL 

% 

INCREASE 
MORBIDITY OVER 
GENERjVL 

Spontaneous 

17 

1.3 

5.S 

3.8 

52 

Low forceps 

24 

1.6 

29.1 

5.0 

480 

Breech extraction 7 

6.2 

0 

7.6 

0 

Midforceps 

8 

10.3 

0 

13.3 

0 

Podalic version 

7 

14.0 

28.0 

16.2 

75 

Total 

G3 


15.8 

5.0 

216 


used after the difficult operative maneuvers or prolonged labor. The 
morbidit}’- rate ivas thus naturally high, 15.8 per cent, for all uterine 
packings. It is liard to say what the rate would have been had the 
patient been allowed to bleed more extensiveljL 

The technic in the delivery rooms has been essentiallj'' the same with 
but few exceptions. The use of i-ectal examinations has been emploj^ed 
as a routine. However, Amginal examinations are done occasionally if 
deemed necessaiy. Most of the time dui'ing the past few years 4 per 
cent merenrochrome has been iniected into the vagina prior to a 
vaginal examination and the doctor always puts on a sterile gown 
and gloves. The patient has a complete perineal preparation. In the 
last three years sodium pentobarbital and scopolamine have been used 
in 62 per cent of our cases during labor. This has been mentioned as 
a factor likely to increase morbidity. Except for the first year of its 
use when there was a sharp iuci'ease, our morbidity has been getting 
less than before. Table lY .shows these yearly comparisons. 


Table IV 



before use op 

nembutal 

after 

use of nembutal 


1930 1931 

1932 

1933 

1934 1935 

Per cent morbid 

7.7 ( 1.9 

6\o 

8.3 

5.7 4.4 

Per cent three-Year averages 


7.0 


(i.I 


Artificial rupture of the bag of waters has been done in approxi- 
mately half of the cases. In the morbid eases this was practically the 
same ratio. Frequent use is made of episiotomy, in pi’imiparas 86 per 
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3. Uterine packing carries a high rate of morbidity but should not 
be delayed too long as tlie liemorrbage is equally dangerous. 

4. Maintenance of good delivery room technique is very important. 
This can best be maintained by an unchanging nursing staff. 

5. Excellent obstetrics may be done in a general hospital where the 
majoi'ity of the Avork is done by a Avell-controlled group of trained 
obstetricians. 

6. An analysis of Avork, for Avhich good records are essential, tabu- 
lated monthly and yearly is all-impoi*tant in preA^enting laxity and is 
a stimulus to better Avork. 


DiscussiOiSr 

DE. WIN'TON T. STACY, St. Joseph, Mo. — A ny statistical study that is done 
of Avork in a hospital tends to improi'e that work. Tliis report of 5 to 7 per cent 
gross morbidity is about the aA'erage morbidity one Avill get in looking over avoH- 
regulated institutions. If you get a rise in morbidity, look to your work. This re- 
port emphasizes (1) conservative obstetrics, (2) the necessity of an organized, well- 
trained obstetric nursing stall, (3) the supervision of courtesy obstetricians and 
general practitioner.s, and (4) a standard of morbidity. 

The standard of morbidity used here made no mention of a rise of temperature 
after the tentli day postpartum nor inclusion of fatal cases. Bidaily readings were 
recorded. Some of us believe that if readings are made every four hours we would 
get an increased morbidity. It is interesting to note that 19 per cent of the patients 
had fever on admission. Temperature is a symptom. Many men liaw advanced the 
theory that we should base our morbidity records not only on temperature rise, 
but upon any evidence of definite or prolonged pathologic condition with or without 
fever, resulting from childbirth, because definite pathology has been found in pa- 
tients who.se temimratures never reached 100.4° P. Almost CA’cry cljildbirth leaA’OS 
a little damage, therefore accepting this standard of morbidity Ave Avould get a 
direct proportion to parity. Using rise of temperature as an index for morbidity 
this is not true, as shoAA’n by the cs.sayists. Perhaps Ave use temperature readings be- 
cause tAvo or more can road a therinomcter alike, Avhereas it is often difficult for 
tAvo, equally competent men, to agree upon a diagnosis of a pelvic inflammatory con- 
dition. 

The relation of the seasons of tljc year to morbidity Avas not discussed. Some 
increase in morbidity, due to upper re.spiratory tract infections, may be exepetod 
during tlic Avintcr months. I do belicA-c aa'c haA-c more unaccountable temperature 
elcA-ations during the hot summer months. During the past summer in a study of 
morbidity I attributed it to the external temperature, 110 to 112° P. 

Morbidity may be the fir.st stop toAA-ard mortality. Dr. Grier has brought out 
the fact A-ery clearly tliat morbidity is directly proj)ortional to the scA'crity of the 
operatiA'c procedure, and has AA'orked out a ratio chart that Avould be aa'cII to haA'C m 
oA-ery obstetric Avard. In tliis respect his findings arc similar to those of other 
Avriter.s, but do not agree Avith those aaIio find a direct proportion betAveen (1) length 
of labor. (2) rujiture of membrane.-j, {,'{) A-aginal or rectal examinations and mor- 
bidity. 

This paper, through and through, is an argument for conserA-at ia’c obstetrics AVitii 
minimal interference, and then only Avhen indicated. It is proof of the fact that 
excellent obstetrics may Iw done in a gener;il hospital AA-herc properly trained men 
superA'ise the AA-ork of those doing ob«tetric.“, calling attention to their results by 
mean? of tabulation of the Avork done. 
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This being one of the requisites of the courtesy privileges extended 
to them. This control of the work and the continuance of the same 
trained personnel and essentially the same birth room technic, which 
was familiar to all, was one of the principal reasons for these results. 
A careful detailed tabulation of all work is kept day by day so that 
from month to month and year to year results are known and can be 
studied. Any man who does not do continually good work is removed 
from working privileges or reprimanded. Any procedure showing un- 
satisfactoiy results was done as little as possible or eliminated. 

An analysis of the different diagnoses given for the 319 morbid pa- 
tients was made. It is not essentially different from those in other 
reports, but is given here as a matter of record. Sixty of these women, 
or 18.8 per cent, had some fever on admission. Puerperal infection, 
including metritis, endometritis, parametritis, peritonitis, pelvic cel- 
lulitis, phlebitis, and puerperal infections, accounted for 75.2 per cent 
of the morbid (Table VI) . Mastitis ivas the cause of fever in 8.7 per 
cent of our eases, being next to the puerperal group in frequency. 

Table VI. Causes op Morbidity 


TYPE OF DELIVERY 


NO. 

MORBID 

FOR 

TYPE 


PUER- 

PERAL 

IN- 

PECTION 
NO. % 


MASTITIS 
NO. % 


PYELITIS 
NO. % 


RESPIRA- 
TORY 
NO. % 


EXTRA- 
NEOUS 
NO. % 


Spontaneous 

87 

58 

66.1 

11 

12.6 

6 

6.9 

5 

5.7 

8 

9.1 

Low forceps 

100 

75 

75.0 

13 

13.0 

2 

2.0 

10 

10.0 

1 

1.0 

Breech extraction 

12 

6 

50.0 

2 

16.6 


- 

2 

16.6 

2 

16.6 

Podalic version 

13 

10 

76.1 

1 

7.7 


- 

1 

7.7 

1 

7.7 

Midforeeps 

22 

17 

77.2 

1 

4.5 

3 

13.5 

1 

4.5 


- 

Cesarean section 

85 

74 

85.8 


- 

2 

2.3 

5 

7.5 

4 

4.6 

Total 

319 

240 

75.2 

28 

8.7 

13 

4.0 

24 

7.5 

16 

4.9 


Respiratory infectious accounted for 7.5 per cent. These included 
ordinary colds, larjuigitis, bronchitis, broncliopneumonia, lobar pneu- 
monia, and pulmonary tuberculosis. In 4.0 per cent of the febrile cases 
pyelitis was foimd. All the othei’s, or tlie fevers from extraneous 
causes, amounted to 4.9 per cent. In this latter group are included 
two cases of acute endocarditis both of whom died, with positive blood 
cultures of hemolytic Streptococcus viridans. 

In conclusion, this study, we think, has .shown us that morbidity can 
be i-edueed. 

1. Reduction to a minimum of the more radical types of delivery 
such as, midforeeps, high forceps, vei-sion and extraction, and cesarean 
section is most essential. 

2. The number of cervical teai-s should be reduced as much as pos- 
sible by conservative obstetrics and the avoidance of the more exten- 
sive forms of intervention. 





LMPHANGIOS'IA OF THE OVAIlY«= 


R. S. SiDDALL, M.D., AND W. R. Clinton, M.D., Detroit, Mich. 
(From the Department of Obstetrics and Gynecology and the Department of Surgery, 

Harper Hospital) 

T rue lymphangioma seems to be among the rarest of the tumors 
arising in ovarian tissue. In fact, until 1908 the existence of such 
a growth was doubted. In that year Kroemer reported two authentic 
cases. In a search through the literature we have found the report of 
one other tumor whieli was probably of this type, although the author 
(Fleischer) believed it to lie lymphoe3'’stie degeneration of the ovary. 
Rossle reported a lymphangioma found in the ovary of a ten-month-old 
cliild, which, however, had developed from subcutaneous tissue in a 
dermoid cj'^st. Seliottlander ’s third case was probably also of this kind, 
and therefore not a tumor originating in true ovarian tissue. Tlie tumor 
reported below we believe to be a true l.ymphangioma developing within 
and from the ovary. 

CASE REPORT 

Negress (Harper Hospital Case No. 12210C), forty years old, married for a 
number of years but never pregnant. She complained of a mass in the abdomen 
wliich had been present for two years and liad enlarged considerably during that 
time. There had been progressively developing dull pain which was most marked 
at time of menstruation. Constipation had been present since the onset of her 
trouble, and for six months before admission there had been slight swelling of the 
ankles. The patient also complained of a femoral hernia. The past history was 
unessential except for the fact that the menstrual periods had been irregular and 
frequent with intervals of only six days to three weeks. They had also been profuse 
at times. At the last period, ending one week before admission to the hospital, 
there had been bleeding for eight or ten days with cessation for one and one-half 
daj's and then bleeding again for six days. 

Physical examination showed nothing noteworthy except marked obesity, blood 
pressure of ISO systolic and 100 diastolic, slight edema of the ankles, and a lower 
abdominal tumor. This tumor could be felt as a firm nodular mass extending up to 
the level of the umbilicus in the midline and somewhat to the right. It was movable 
above but was fixed in the pelvis at its lower pole. On the day after admission, op- 
eration was performed under novocaine siiinal anesthesia. Supravaginal hystero- 
myomectomy, bilateral salpingo-o%'ariectomy, appendectomy, and bilateral femoral 
herniorrhaphy from within the peritoneal cavity were done. The postoperative course 
was febrile from the second to the sixth day with the highest temperature 102° I'-, 
but was otherwise uneventful. 

The specimen consisted of the uterus (amputated .supracervically), fallopian tula;s, 
ovaries, and the appendix. The uterus measured IS by 13 by 10.5 cm. due to many 
fibromyornas of which one at the fundus was the .size of an orange and another 

at tti'- Kialitli .\rmuat M'.-<-tln>r of tlie Central AsKoflatlon of OlistefrJcfans 
and GynecolriKi''t.‘'-. iJctroU. Ml(;li., October 13 to 17. IDSfi. 
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We should adopt a standard of morbidity. As j'et, we must accept an elevation 
of temperature to 100-4:° P. on two consecutive days not including the daj of delivery 
nor after the tenth postpartum day. The metliod of taking temperature is of little 
importance. 

DE. lEVING P. STBINj Chicago. — I would like to emphasize what Dr. Grier 
brought out and what Dr. Stacy seconded, that the amount of kind of interference is a 
most important factor in producing morbidity. I would like to emphasize one other 
point, namely, that antiseptics play a very minor role in prophylaxis. At Michael 
Reese Hospital a number of years we have used various external antiseptics, start- 
ing with bichloride external douche over the perineum, in the preparation, and tlie use 
of bichloride solutions for frequent rinsing of the gloves, during delivery. Then we 
used lysol, and later we painted tlie perineum with one-half strength iodine. 
Then mercurochrome was tried. Even antedating the Mayes’ technique, we used ex- 
ternal but not internal mercurochrome antisepsis in obstetric preparation. Then after 
a few years we decided that sterile water was just as good if our technique was im- 
proved. We compared a given number of cases prepared with sterile water taken 
at random from our records with an equal number in which the agent of preparation 
was mercurochrome, iodine, and later merthiolate, using Mayes’ teclinic for the 
latter, and we found the morbidity in each series about the same percentage. We 
do not feel that antiseptics play any important role. In consequence we have elimi- 
nated even the hand basins containing antiseptics that we used for rinsing gloves 
and use sterile water instead, and our morbidity has shown no increase over the years 
in which we did use the various antiseptic agents. 

I would like to bring out one other point, that after two serious accidents with 
bichloride solution in the hospital in our department, we have persuaded the general 
staff and the administration of the hospital to eliminate bichloride of mercury 
from the hospital. At the present time with a wide selection of antiseptics which 
are adequate for thermometer sterilization, and other instrument sterilization that 
formerly called for bichloride, we believe that bicliloride should be eliminated from 
hospital routine and available only if ordered specifically from the drug room by 
a given physician. I tliink that is a distinct step forward in teaching asepsis, and 
in eliminating these unfortunate accidents which occasionally were encountered. 

DR. GRIER (closing). — Of the five deaths we had in this series the causes of 
death and the types of delivery were as follows: (1) Puerperal infection following 
spontaneous delivery. (2) Acute endocarditis following spontaneous delivery. (3) 
Acute endocarditis following cesarean section. (4) Postpartum hemorrhage follow- 
ing cesarean section. (5) Lobar pneumonia; patient was delivered at home and 
brought to the ho.spital immediatelj' following delivery. 

We do not believe that antiseptics play a great part in morbidity, consequently 
we are using the solution mentioned which can be made as cheaply as possible, namely 
$1.G0 a gallon. We think that morbidity can be reduced and the following conditions 
are of great assistance: (1) A well-controlled staff of trained men. (2) Proper 
delivery room supervision and careful maintenance of technique, and, (3), avoid- 
ing tlie more radical types of delivery. I think the figures in this report indicate this. 
We are also convinced tliat a study of this kind has helped us. In checking up 
on our results we will find when to reduce this morbidity. In a previous re- 
port, we have found that our fetal mortality following version and extraction was 
entirely too high, consequently delivery by this method has been reduced 50 per cent. 
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Fig. 1. — Lymphangioma of the ovary. Low power showing tlie lympli spaces and 
aiso the connective tissue capsule of the tumor. 



j-’ij,'. 2.— Lymrdiangionia of tlie ovary. UIgli power showing tlie endothellal'lln'.'l 

lymph spaces. 
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smaller one just above the point of amputation measured 4 by 4 by 3 cm. Both tubes 
appeared normal, and the right ovary showed nothing of note except several small 
cysts. The left ovary was of special interest. It was pear-shaped, measuring 8 by 
7 by 0 cm., and was somewhat uneven in contour but not definitely nodular. The 
consistency suggested a solid tumor, but there was not the degree of firmness as is 
found with such tumors as fibromas. Cut section showed a uniform, light colored, 
and well-defined solid tumor occupying all of the mass except for a crescent-shaped 
and compressed layer of ovarian tissue fitting like a cap over one end. This ovarian 
tissue contained several small cysts. 

Microscopic examination, except for the findings in the left ovary, was of little 
interest. The largest fibroid showed areas of hyaline degeneration, and rather 
sparsely glandular endometrium was in an early proliferative phase. Cj^sts of the 
right ovary were of the simple follicle type. Both tubes and the appendix were 
normal. 

Sections from different parts of the tumor in the left ovary showed essentially 
the same picture throughout, the structure consisting largely of spaces lined by a 
single layer of endothelium and varying in size from that of small capillaries up to 
eight to ten times their diameter. A few spaces contained coagulated material in 
which were occasional small or large round cells. The spaces were obviously lymph 
vessels. The endothelium showed no buds or other evidence of proliferative activity. 
In some parts of the tumor the lymph vessels lay directly against each other, but 
usually there was a layer of connective tissue between. This stroma or framework 
was usually very thin, and nowhere was it broader than the width of the medium- 
sized lymph spaces. It was composed of connective tissue of a loose fibrillar and 
sparsely cellular type \vith the cell nuclei rather large and round, or spindle-shaped. 
There were no areas of extensive or advanced degeneration in the tumor, though 
the endothelium of a few vessels showed pyknotic or faintly staining nuclei. Also, 
the stroma in numerous, but scattered and small, areas between the lymph spaces 
had undergone h 3 nline degeneration with disappearance of nuclei. These changes 
were more common in the deeper portions of the tumor. Nowhere was there oblitera- 
tion of the lymph vessels, mass necrosis, or cyst formation. 

The tumor was surrounded for most of its circumference by a thin capsule of 
fibrillar connective tissue resembling that found between the Ijunpli vessels and in 
which there were similar though larger areas of hj'aline degeneration. The fibrils 
laj’ parallel to the surface of the tumor, and from them the connective tissue frame- 
work of the tumor proper seemed to originate. Over a small part of the peripherj' 
the capsule thinned awaj' and finally' seemed to disappear so that the lymph vessel 
development was covered by the germinal epithelium onlj'. In the capsule there were 
a moderate number of rather large Ij-mpli vessels and also a few small blood vessels 
and capillaries. In the tumor proper was seen only one small area with blood ves- 
sels. This was just beneath the capsule, and there were only a few, scattered, blood- 
filled capillaries l.ying among the lymph spaces. Elsewhere in tlie tumor all the spaces 
wore obviously Ij-mph vessels. There was a small round cell or lymphocytic infiltra- 
tion throughout the connective tissue framework and capsule. In the latter were 
seen several small collections of Ijraphoid cells resembling tiny lymph nodules. 

At one pole of the tumor was the thin crescent of ovarian tissue with the points 
extending about one-third around the periphery. Here was found normal appearing 
ovarian tissue, mainly the cortical type. There were several developing follicles 
and two structures resembling small follicular cysts, in one of which was fresh 
(traumatic*) blood. The tumor was stripped away from the normal appearing 
o%arian tissue for the most part, but where still attached its capsule showed a transi- 
tion or merging of tissue and cell tj’pe into that of the denser and more cellular 
ovarian corte.x. 
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was also a vessel tumor, but here was a structure suggesting 

sarcoma. Both the endothelium and the stroma cells were undergoing 
active proliferation and had become round cell in tjTpe. The endothelial 
lining of the larger lymph spaces was reduplicated to form a many- 
celled layer. He sugge.sted the po.ssible progression of a lymphangioma 
to such a picture or even to that of malignant endothelioma. 

We wish to thanlt Dr. Plinn P. Mor.se for his kind assistance and permission to 
use this material from the laboratory. 
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DELIVERY FOLLOWING STILLBIRTH PROM DYSTOCIA IN 
PREVIOUS PREGNANCIES'' 

Arthur B. Hunt, jM.D., and Robert D. Mussey, M.D., 
Rochester, Minn. 

(From the Section on Obstetrics and Gynecology, the Mayo Clinic) 

T he obstetric patient who becomes pregnant after liaving lo.st her first 
baby from dystocia presents a problem of more than ordinary inter- 
est. Her case represents a challenge to the attending physician to obtain 
a live and liealthy baby with a minimum of risk to tlie mother. Often the 
history of tlie first delivery, which resulted in death of tJic fetus, may be 
incomplete or vague, and the physician must supplement .sucli informa- 
tion with careful objective findings during pregnancy and at term to 
decide on the Imst metliod of conducting labor. In spite of tliis, liowcvcr, 
])lans for delivery frequently musi bo roviserl, without mncli notice, at 
term or after the patient is in laljor. 

Because a review of the literature (of tlie last twenty years) has failcfl 
to reveal a specific refcreucc to cases of this interesting group, we fed 
our rather small series of cases merits report. We wish to present a 
series of 33 consecutive patients who in the last ten years eainc to the 
Section of Obstetrics at the Dlayo Clinic with the history of having lost 
their first baby iji labor or shortly thereaftci- as a dii'cct result of some 
form of dystocia. There were 38 stillbirths among these 33 patients, as 
:3 patients had each had 2 .stillbirths before coming to the clinic. None 
of these 33 patients was therefore the mother of a live baby. Dystocia 
is here interpreted in its bi’oad sense as any rlifTicnlt labor or delivery, 

•Rrn'l fit tlif laylith Annunl .Mf-'-tinfr of Uu; fcnttvil AHH'yriutlon of 
:in>l Gyn'-colns^y, Detroit. Mli.-li., OctolKT lO.TO. 
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Pathologic Diagnosis.~{l) Cavernous Ij-mphangioma of the ovary. (2) Fibro- 
myomas of the uterus, h 3 'aline degeneration. (3) Follicle cysts of the ovary. 
(4) Normal fallopian tubes and appendix. 

COjMMENT 

riistologieallj", our tumor agrees very closely in every respect with 
those described by Kroemer, except in one particular. His tumors were 
both large (the largest being twice the size of a child’s head) and doubt- 
less because of their size had undergone advanced necrosis and cystic 
degeneration in their central parts. This was apparently similar to the 
frequent finding in the deeper portions of large lymphangiomas from 
other parts of the body. Fleischer’s tumor was somewhat smaller than 
ours, measuring 7 by 5.5 by 5 cm. The endothelial-lined spaces varied 
in size from that of a ijinhead to a lentil. Tliere was no evidence of 
degeneration except for a loss of endothelium in some of the spaces. He 
preferred the diagnosis of lymphoeystic degeneration rather than 
lymphangioma, chiefly because there were no suggestions of active endo- 
thelial proliferation such as are found in lymphangiomas of the lip, 
tongue, and cheek. Evidences of rapid endothelial growth were likewise 
lacking in our tumor, but the picture was definitely that of an enlarging 
though circumscribed and benign neoplasm. Kroemer evidently con- 
sidered his tumors to be newgTowths and was careful to dilferentiate 
them from lymphangiectasis. He even questioned their essential be- 
nignity as will be mentioned later. 

The infrequency of lymphangiomas of the ovary is established so far 
as published reports are concerned. However, Kroemer doubted their 
extreme rarity and expressed the belief that many had been overlooked 
because of the lack of a distinctive gross appearance. Yet, in the 
twenty-eight .years since his report it would seem that a number of these 
tumors, if they are not actually highly infrequent, would haye been 
found by chance and been reported. Meigs states that he has neyer seen 
one in the pathologic material from the Massachusetts General Hos- 
pital, and our ease is the first to be found during the last fiye years at 
Harper Hospital among approximately two thousand microscopically' 
examined ovaries. 

Because of its apparent infrequency, lymphangioma of the oyary is 
at i)resent of little importance clinically. For the same reason, its prog- 
nosis in respect to recurrence has not been determined though path- 
ologieall.y our tumor apj^ears to be benign and examination of the 
patient twenty-two months after opei'ation showed no return of the 
growth. Unfortunately, our ijatieiit did not return for obseryation 
after discharge from the hospital. Kroemer was unable to follo^y his 
patients, and Fleischer gave no sxibseqnent history for his case. 
Kroemer considered his tumors to be potentiall.v malignant because 
of a third growth found in an ovaiy next to an atretic follicle. This 
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According to the histories, the incidence of immediate maternal mor- 
bidity was not great. Three patients, liowever, liad a liistoiy of having 
been febrile and confined to bed for a month or more. Later morbidity 
was evidenced in 8 cases by the extensive vaginal and perineal scars. 
There was one third-degree laceration and one rectovaginal fistula. 

An inquiry into the incidence and type of pelvic contraction is per- 
tinent. Seventeen of the 33 patients in the series had definite pelvic con- 
traction, general contraction in 7 eases, funnel in 4, fiat in 3, and in the 
remaining 3 unspecified. Four additional patients apparently had 
normal pelves, but there must have been a serious dystocia as evidenced 
by the histoiy and subsequently bj’’ failure of the test of labor. In 1 ease 
dj’-stoeia was due to a definitelj' oversized fetus. In 4 cases the live baby 
which was delivered sulisequentl}' througli the pelvis was of greater 
weight than the stillborn fetus of tlie first pregnancy; 3 of these sub- 
sequent deliveries were spontaneous, 1 was a midforceps delivery. 

One maj’’ conclude, we believe, that in tliese cases cither soft tissue 
dystocia or premature operative interference was tlie cause of stillbirth 
at the first delivery. As further evidence of this, 10 of these patients 
were later delivered of their infants through tlie pelvis with relative ease. 

DELI^'ERIES AFTER PREVIOUS STILLBIRTH 

Tlie method of delivery to be employed for parous women whose babies 
have previously been born dead makes an interesting study. As term 
approaches a selection must be made of those patients for whom a test 
of labor may be tried. The fact that a woman has lost a baby from 
dystocia does not indicate, ]ier se, that elective cesarean section must be 
employed routineh’’ in subsequent deliveries. 

The following analysis of deliveries subsequent to labor resulting in 
stillbirth vill show that often no single criterion will decide which cases 
are suitable for the te.st of laboi'. Disproportion is the most imporiant 
single factor. Twelve patients in the series were not allowed a test of 
labor but were submitted to elective cesarean section. Nine of these 12 
had contracted pelves, and in most instances the head could not be 
depressed to the ischial spines. The average weight of the fetus was 
8 pounds (3.6 kg.). In the 3 remaining cases without pelvic contraction, 
placenta previa was pi'esent in 1, a second patient had already had 2 
previous stillbirths, and in the third ea.se the head of a very large baliy 
was unengaged as labor began. 

The remaining 21 jiationts in the series were allowed a test of labor. 
Seventeen of them were delivered through tlie pelvi.s, with 1 fetal deatli. 
In the 4 remaining cases, in whic-h the te.st of labor failed, the jiatients 
were delivered by cesarean section. There was, therefore, only 1 still- 
birth in this group of ea.se.s. and this flelivery was (flasscd in the group 
in which the te.<t of labor failed becau.se the baby was lost. The l<^st of 
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not only from actual bony disproportion between the fetal bead and 
maternal pelvis, but also from other causes, such as malfunction of the 
pelvic soft parts or anomalies in presentation of the fetus. 

In all but a few cases tlie fetus was at or near full term and was of 
sufficient w^eight and maturity to withstand at least the rigors of an 
average labor and delivery. In the feiv eases in which the fetus urns not 
so sturdy because of prematurity, actual cephalopelvic disproportion 
existed. 

ANALYSIS OF PREVIOUS DELIVERIES 

Nine of the 33 patients had been delivered as primiparas at the clinic ; 
the remainder had been delivered elsewhere. The 5 patients Avho had 
liad stillbirths twice had likewise been delivered elsewhere. The average 
length of labor for 18 of these 33 women had been thirty-tAvo hours and 
twenty minutes, although a tliird of these primiparas had labored six- 
teen liours or less. The average age at the time of previous delivery Avas 
t.Aventy-six years and tAvo months, or about the aA-^erage for primiparous 
Avomen seen at the clinic. Four of the patients in the series Avere less 
than tAventy years of age, 5 more than thirty, at the time of tlie previous 
delivery. The oldest AA^as thirty-seven years old; therefore, the elderly 
primigravida AA’-as not frequently seen in this series. 

An analysis as to the cause of the first stillbirth in some of the cases 
cannot be entirely accurate, OAving in some instances to the difficulty of 
obtaining an accurate history of Avhat transpired at the first delivery ; in 
most eases, hoAvever, the cause of preAuous stillbirth could be rather 
readity determined. 

Operative deliA'^ery AAdth its frequently accompanying trauma had been 
necessary in 22 cases. Bony disproportion Avas estimated in these cases 
to have been present in IG instances. Dystocia resulting from the dys- 
function in the pelvic soft parts had been encountered in at least 5 
instances and probably more. Breech presentation had been recorded in 
6 instances, about 6 times the normal incidence, AAdiich is usually given 
as approximately 3+ per cent. There Avas one face presentation. 

While no searching inquiry as to the emplojunent of pituitary extract 
in labor aa^s made, its injudicious use in 2 cases probably explained the 
fetal deaths. The history Avas especially clear in 1 case. There Avas also 
1 instance of prolapsed cord associated Avith a contracted pelvis. 

The data as to the method of the preAuous deliA'^eiy Avere not aAnilable 
in 4 cases. In 12 eases deliA^ery Avas referred to as “instrumental,” 
usually implying forcejis deliA*ery. Six patients had been deliA^ered by 
breech extraction, in 3 eases forceps haAong been applied to the after- 
coming head. A clear history of 3 midforceps and 2 high-forceps de- 
liA'cries Avas giA'en, and 2 ci'aniotomies had been perfox’med after a high- 
forceps operation liad failed. One fetns Avas stillborn by cesarean sec- 
tion after a high-forceps delivery had failed. 
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Table I. Fetal Mortality 



LIVING 

DEAD 

PER CENT 
MORTALITY 

First delivery (at clinic or elsewhere) 

0 

33 


Second delivery (elsewhere) 

0 

5 


Second delivery (in five cases the third) 

32 

1 

! 3.1 

Third and subsequent deliveries 

16 

1 

9.3 

Total deliveries after first stillbirth 

48 

2 


Corrected fetal mortality* 





•On basis of 1 fetal death in 50 deliveries subsequent to stillbirth, the other infant 
dying- of a congenital anomaly and urinary infection eighteen days after cesarean 
section. 


In viewing tlie results, then, of 50 deliveries subsequent to stillbirth 
from dystocia, there were 2 (4 per cent) fetal deaths, 1 from stillbirth 
and 1 neonatal death on the eighth day from a congenital anomaly. 
Deducting this latter death as having no connection with delivery, tlic 
corrected fetal mortality is 2 per cent. Since all infants were stillborn 
in the first delivery, the fetal mortality can be said to have been re- 
duced 98 per cent for the series. In the 88 deliveries, there was 1 ma- 
ternal death from sepsis on the third postpartum day following elective 
cesarean section, making a maternal mortality of about 1 per cent. Be- 
cause of tlie high incidence of conditions conducive to dystocia (for 
example, more than half of the patients had contracted pelves), a some- 
what higher maternal mortality might have been expected. 

In 10 cases there was puerperal morbidity (a temperature of 100.4°F. 
on two successive days on any day from the second to the ninth, inclu- 
.sive) ; all 10 patients were delivered by cesarean section. 

SUjMMARY and COMiAIENT 

Thirty-three patients, all of whom had lost one or more babies in a 
previous pregnancy from difficult labor and delivery, were delivered at 
the clinic. In 50 .such subsequent deliveries, there were only 2 fetal 
deaths, 1 a stillbirth and the other from a congenital anomaly, or a cor- 
rected mortality of 2 per cent. There was only 1 maternal death from 
.sepsis (1.0 per cent). The maternal morbidity was 20 per cent, and thi.s 
occurred only in eases in which cesarean section was performed. Fol- 
lowing delivery through the pelvis, there was no maternal mortality oi 
febrile morbidity and only one baby was lo.st. 

Three factors producing the dystocia that was present at tbe first 
delivery are not usually seen at the time of the second delivery: (1) 
soft-ti.ssue dystocia. (2) breech and other abnormal pre.sentations, and 
(3) the in.iudieious use of pituitrin in the first .stage of labor. In certain 
instances tiiese conditions seemed to explain the stillbirth at the fir.st 
pregnancy. A test of labor may well be advised in such eases provided 
there seems to be no cephalopelvic disproportion. The test of labor was 
successful in 7G.2 per cent of the ea.scs in which it was employed. In 
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labor was accordingly successful in 16 of the 21 cases or 76.2 per cent. 
There was no maternal mortality in this group. 

The most complete report of the results of trial of labor to come to our 
attention is that of Bailey and "Williamson. They reviewed 676 cases in 
which patients in labor had contracted pelves and observed that 90.1 per 
cent delivered through the pelvis with a maternal mortality of 0.44 per 
cent and a gross fetal mortality of 6.2 per cent. We feel that our results 
of the test of labor compare favorably with this experience when one con- 
siders that all of our patients had previously had stillborn infants from 
dystocia. 

As has been said, 5 patients had previouslj’- had 2 stillbirths each. One 
of these patients with a normal pelvis was successful in subsequent test 
of labor and delivered from below spontaneous!}’’ ; all of the others were 
treated by cesarean section, one after an unsuccessful test of labor. The 
pelves of 2 of these 4 were normal, of the other 2, contracted. 

In 3 of the 6 cases of original breech presentation, there was a recur- 
rence of breech presentation. One patient was delivered successfully 
(breech presentation), one was submitted to cesarean section, and the 
third delivered spontaneously after external version. The treatment of 
these 3 patients illustrates the value of modifying treatment to suit the 
case by careful individualization. 

In 2 cases of contracted pelvis a small live baby was very easily de- 
livered when a large baby had been lost from dystocia in the first preg- 
nancy. These patients will probably be what Solomons calls ‘ ‘ dangerous 
multiparas” in future pregnancies. In addition there were 5 other pa- 
tients for whom skepticism might be entertained as to their obstetric 
future. If, then, to these 7 are added the 16 who underwent cesarean 
section, there are 23 who might be classified as “potentially dangerous 
multiparas,” leaving only 10 (30 per cent) for whom normal delivery 
might be expected in the future. 

Many patients returned for a third or fourth delivery, there being 17 
additional deliveries of this type. In these cases the conduct of the 
second delivery seemed to determine tlie outcome in subsequent de- 
liveries : Patients who were formerly successful in the test continued to 
deliver successfully through the pelvis, and those who had to submit to 
cesarean section were all treated by abdominal delivery, 

RESULTS 

There were 88 deliveries in this series of 33 patients. Two babies were 
lost in deliveries subsequent to initial stiUbirths (Table I), in one case 
.stillbirth being due to dystocia and in the other the infant dying on the 
eighteenth daj- after cesarean section from congenital anomaly com- 
plicated by urinary infection. The pathologic diagnosis in this latter 
case was: congenital dilatation of the bladder and multiple abscesses of 
the kidneys. 



316 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


before rushing to a section. In the published report of my 92 cesarean sections, 
now sixteen years ago, I showed that in my experience the only difference between 
llie results of a primary over a secondarj’- operation is that the former has a more 
placid postoperative coui-se. Eesults are determined by errors of omission or com- 
mission during the period of the test. For a true test to be given, labor must con- 
tinue until full dilatation is nearly attained. There should be no vaginal examina- 
tions, and rectals should be strictly limited to pressing indications. 

DE. HUNT (closing). — The duration of the test of labor depends more on the pa- 
tient’s condition than the actual time, also on the type of pains and whether tlie 
membranes have been ruptured or not. The psychic factors in these women were 
not mentioned, yet they were important, for every woman in this series had lost a 
baby because of hard labor and came to her second pregnancy with a good deal 
of dread. Even so, I feel we should give most of these women the test of labor 
when the case warrants it. We sometimes give the woman’s husband warning when 
about to make a test of labor, and in borderline cases the patient and her husband 
are given some option in selection of the tj’pe of delivery, after the relative risks 
are discussed. Cesarean section has been avoided where possible because of its higher 
maternal risk. 


Cini, Natale: Experimental Eesearch Upon the Influence of Pregnancy Upon the 

Development of Tar Carcinoma in White Mice, Folia gynaoc. 33 : 273, 1930. 

Tlie author states that from the complexity of data, clinical and experimental, 
it is not clearly understood what influence pregnancy exerts upon the development 
of malignant growths. With this object in view, tlie writer undertook the present 
experimental work upon white mice which had been subjected to carcinoma 
incited by tar. 

The author concludes that pregnancy does not influence proliferative manifesta- 
tions in the tumors of the white mice, nor does it influence the proliferative manifes- 
tations to carcinoma if the lesion was prc.sent prior to the pregnancy; but if the 
pregnancy is superimposed upon sinijdc lesions already undergoing proliferation 
it facilitates and hastens this proce.ss. 

The author makes a plea for further research in this problem, which might 
exphiin certain apparent contradictions observed in clinical cases. 

TilAnio A. CastaiJX). 


Olsen, A.: Precocious Motherhood, Acta obst. et gynec. Scandinav. 1C; 121, 

19.30. 

Among 2-l,000 labor cases at the .Tutland Lying-In Hospital there were 209 
])a*ients under seventeen years of age at the time of delivery. Of these, .t were 
thirteen years old, S were fourteen, -12 were fifteen, and 210 were sixteen years old. 
Comiilications of pregnancy and labor were less frecpicnt among these young 
children than among older women. Of tliese 209 babies 143 were males and 1-C 
female.s. Two-hundred fifty-three were discharged alive. Among the very young 
motiicn-^ there was a high incidence of cases where the father of the child vas 
an older man or a close relati%-c of the patient. The author is of the firm bclie.^ 
that extreme youth in pregnancy is not a serious complication or a ju.stitication 
for fhorajicutic Jibortion. 


J. P. (ir.t.TN'IMM,. 
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the sixteen cases in which the test of labor was successful, the duiation 
of labor averaged eight hours and twenty minutes. The length of trial 
of labor before failure was evident and cesarean section had to be per- 
formed was more than twice this long (sixteen hours and forty-eight 
minutes). It, therefore, seems that the test of labor should not be too 
prolonged, especially as a long test increases the maternal, and to some 
extent the fetal, risk. 

Because of the presence of sears from cesarean section, contracted 
pelves, or pelvic disproportion, 23 of the 33 women in this series may be 
considered as “potentially dangerous multiparas.” 

Prenatal care is of special value in the type of case reviewed. Careful 
and repeated pelvic measurements may be made. Repeated examination 
as term approaches gives a fairly accurate idea as to ivhether or not 
serious disproportion may exist. A more complete history may be 
volunteered or obtained. Breech presentations may be turned to cephalic 
by external version, in some cases to allow a test of labor. Labor may 
occasionally be induced to advantage before term. The physician should 
take the time to observe and study each ease from all angles, so that he 
will be thoroughly familiar with its important details when the time for 
delivery approaches. 
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PISCUSSION 

DK. JAMES B. GABBER, Birmingham. — Tlie authors have stressed three im- 
portant things: prenatal care, the problem of labor, and the possibility of delivery. 
IVlien a case of pregnancy first comes to the doctor, he is somewhat in the position 
of an architect, and begins to develop a blueprint by careful prenatal observation. 
He continues to develop the blueprint until the woman is in labor, at which time 
he must be governed by that unknomi quantity winch is uterine behavior. The last 
thing to be considered is why and when to operate. I believe from a practical 
vdewpoint I would rather know the why and when than the art, though that is, of 
course, important. 

DR. RUDOLPH W. HOLMES, Chicago. — ^In different hospitals the stillbirth and 
neonatal death rate varies considerably, the average being about 7 per cent, but as 
many are due to congenital causes as to dystocia. The fact that a woman has a 
difRcult first labor, possibly eventuating in fetal death, does not carry any certainty 
of dystocia in subsequent labors. The first baby had the problem of dilating the 
soft parts, which are thus prepared for the egress of later children. Many a time 
I have had the trying experience of a difficult first labor, and later ones were sur- 
prisingly easy, even precipitate. Karl Braun, all of seventy years ago, enunciated 
his dictum based upon many, many thousands of labors that a woman’s first baby 
is usually large : her second the smallest, and only after she has borne seven children 
is the birth weight comparable to the first child’s. A difficult first labor, with or 
u ithout stillbirth, entitles the woman to careful observation in her next parturition, 
but no more or no less than should be accorded a woman who has a diminution of 
pch-ic capacity. A test of labor in an abstract sense should always be granted her 
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hysterectomy following radium, and one had x-raj^ after a total 
hysterectomy. Because onl 5 ^ 53 per cent of these clinic patients have 
been traced, the percentage of apparent cures could not be accurate, 
and is not given. 

SUMMARY 


Prom this review of 357 malignancies of the cervix, the following 
can be deduced: 

Periodic examinations must be made. Not only is it necessary for 
the patient to come to the ph 3 ^sician, but he must examine her (and 
far too often he fails to do this). 

The age of patients, after adolescence, apparentlj’- has no bearing on 
the incidence of carcinoma of the cervix except, with everything else 
being equal, the imunger the patient the more rapidly fatal the disease. 

Deliveries in this series seem not to have affected the pei’centage, 
as 91.37 per cent of patients admitted to the G^mecologieal Service 
in this hospital had borne children. 

The tragedj'' of expulsion of a child through an unknown cancerous 
cervix can be prevented bj’’ a careful examination shortly before the 
expected time of deliveiy. 

When supravaginal hysterectomy is done, the remaining cervix 
should be given careful attention to insure its reaching a healthy state. 

All chronic cervices should receive proper treatment so as to pre- 
vent, as far as possible, tlieir undergoing a malignant change. 

The most satisfactory results have been from x-ray and radium 
therap.y. 

DISCUSSION 


DE. E. F. SCHN-EIDERS, Madison, Wis.— The mental picture of the majority 
of physici.'ins regarding a, case of carcinoma of the cervix is that of a parous woman 
in the late thirties or forties with a history of atypical bleeding and abnormal dis- 
charge. It i.s therefore of groat interest and greater importance to have cited to 
us the fact that 42 cases of tlie.^e 357, or l.o per cent, occurred in patients twenty- 
nine years of age or under, some as young as nineteen years of ago. TJio usual con- 
ception has always been that from 95 to 97 per cent of the patients with carcinoma 
of the cervi.v liad borne children whereas in this serie.s, 27, or approximately 8 per 
cent, had never been pregnant and 82, or approximately 2.3 per cent, had never 
borne a eliild. 


The high incidence of a positive tost for syphilis, namely IT.S.v per coni, in con- 
junction with the above cited facts occurring in a series such as thi.s in which cervical 
infections undoubtedly have been high, lends .support to tlic tlieory of Be.all, Proctor, 
Hegaud, and other.-i (hat infection and inilanimation are more important than lacera- 
tions and scars as factors predisposing to the development of cancer in the cervix. 

r feci tliat we .should commend Dr. .Smythc for ha\-ing presented to us this rather 
drab picture of a condition which undoubtedly is paralleled in many of our re- 
spective comnuinities. Heal tragedy is exemplified in the fact that in only Pi easei 
of Group 1 and 20 cases in Group 2, a total of only 42 out of 357 cases, or ap- 
proximatelv 12 jst cent, is tliere a reasonable expectancy of permanent cure. I he 
vast majority of the remaining 315 were dootned as soon as diagnosed, regiirdlci-* 



A TEN- YEAR STATISTICAL REPORT OF CARCINOMAS 

OF THE CERVIX^' 


Frank Ward Simythe, Memphis, Tenn. 

(From the Gynecological Department of the University of Tennessee) 


T his report is a review of 357 eases of patients with malignant 
cervices who were admitted to the Memphis General Hospital from 
the first of 1926 to the last of 1935. There were 76 white patients and 
278 colored ones. This is about the average racial proportion of this 
Institution 's admittances. 

Classified anatomicallj^ in Group 1 were 16 ; in Group 2 were 26 ; 
in Group 3 were 79 ; and in Group 4 were 192. In a fifth group there 
were 26 eases. This group contained those hopeless eases in which 
there was no chance for any active therapy to aid. In addition to 
the above 5 groups, the records of 18 cases did not state their clas- 
sifications. 


Cj’tologieally there were only Hvo adenocarcinomas. This is quite 
a small percentage and may be accounted for by the fact that so many 
of these cases were in Groups 3 aud 4 that, probably, some late eases 
liad lost tlieir tendency to form glands. 

The average age was 42.5 years. The oldest patient was eighty-one 
and the youngest was nineteen years of age. Sixty-six cases occurred 
after the menopause. There was none before puberty. Of interest 
were 42 cases in patients twenty-nine years of age and under (14.99 
per cent). The average duration of symptoms was six and one-half 
months, the longest being forty-eight months and the shortest one 
Aveek. Of these patients 275 had borne children with an average of 4.4 
children each. The largest number of children was 23. Twenty-seven 
, (9.63 per cent) had never been preguant. Sixteen had never borne a 
child, but had aborted one or moi-e times. Fifty patients (17.85 per 
cent) had a positive serologic test for syphilis. Five patients certainly 
had a delivery through a cancerous cermx. One patient was pi'egnant 
when the cervical lesion was diagnosed. In 2 cases an additional 
malignancy was present, one a carcinoma of the breast and the other 
a sarcoma in the left axillary region. Suiiravaginal hysterectomy had 
been done previously in 14 cases. In no case had a chronic cervix 
received any radical treatment such as surgery, radium, or cauterization. 

The active therapy in the first four groups consisted of x-ray and 
radium. Only 3 patients liad operations. Two of tliese had total 


oi the Central As.^ociation of Obstetricians 
nmi G> nocoioplsts, Detroit, Midi., October 15 to 17, 1036. 


317 



320 


AMERICAN JOURNAL OP OBSTETRICS AIM) GYNECOLOGY 


for relief of pain associated with carcinoma of the cervix. We soon found that if 
we operated on all the women with carcinoma of the cer\dx we relieved only 50 per 
cent of them. However, if we performed the operation on women who have pain 
in the lower abdomen, in the biiek, the rectum, the bladder, or pain associated witli 
rectovaginal and vesicovaginal fistulas, we can relieve almost 100 per cent. Later 
we resorted to injections of 95 per cent alcohol in the subarachnoid space, and we 
are pleased to say that in a series of more than 100 cases we are relieving about 
So per cent of these women regardless of the location of the pain. There is one type 
of pain whicli cannot be relieved by alcohol injection or by sympathectomy, and this 
is the pain due to obstruction of the ureter, with resulting hydronephrosis and hydro- 
ureter. This pain can only be relieved by elimination of renal function either by 
nephrectomy or by irradiation of the kidney. Practically all other tj’pes of pain 
associated with carcinoma of the cervix can be relieved almost entirely by the in- 
jection of alcohol into the spinal column. The technic is simple and every woman 
who has carcinoma of the cervix and suffers severe pain should have the benefits 
of this simple injection. 

HE. W. H. VOGT, St. Louis, Mo. — 1 think a paper of this sort is always valu- 
able to a general society particularly, rather than to a gynecologic society. The 
incidence of cancer is apparently on the increase. VHiether there is a real increase 
or not or whether the apparent increase is due to the fact that we are making the 
diagnosis earlier, I do not know. At any rate, if we are going to get anjwhere with 
the treatment of carcinoma, we must .see the patients early in order to treat them 
satisfactorily, and to do this we must educate the general practitioner. In the past 
few years I have been interested in the work of the American Association for the 
Control of Cancer and have been giving talks throughout the states of Illinois and 
Missouri. P Iiave been impressed with the lack of knowledge among practitioners 
in general regarding carcinoma. 

There is another thing that the c.y.sayist brouglit out in his paper, that is the oc- 
currence of carcinoma in early life. Too many people still think that carcinoma 
is a disease of advanced years. In the admissions at the hospital of St. Louis Uni- 
versity since April, 1935, of 75 patients with carcinoma of the cervix, we have up 
to the present date eleven cases of cervix cancer in women ranging from twenty-one 
to twenty-nine years of age, and all of these with the exception of one were in 
Group 2 or 3 ; only one was a Group 1 case. ‘\Ylien wo sec general practitioners 
treating cases of bleeding and calling it the menopause, where are we going to get 
in preaching these things in gynecologic meetings? Get the message to the general 
practitioner that carcinoma is a disease occurring at any time of life. Wien a woman 
comes to you who has been under the care of a general practitioner for thirteen 
months, bleeding steadily and no pelvic examination made, there is need for more 
education of the general man. 

DK. QUITMAN U. NEWELL, .St. Louis, Mo.— In 192() we organized our cancer 
clinic at Barnes Hospital in St. Louis and liavc reported our cancer work from tune 
to time, and we have acconipli.riied considerably more in the handling of those far- 
advanced cases tlian one would suppose. I do not believe, because a case is far 
advanced, in Group 3 or 4 , that the patient i.s going to die. Some of them show 
response to treatment much better than the earlier ones. I believe all patients should 
be treated just as rigidly, whether they be early or late. In our clinic we treat 
cervie.al carcinomas by radium and x-ray.s and only occasionally we perform a com- 
plete hysterectomy and that is on the very early cases. Our statistics show we 
oj»crate upon less than 5 per cent of the patients applying for treatment. We have a 
five-year cure of 2.'!.9 per cent. 

In the past few year.s our efforts have been directed toward eatieer prevention. Ve 
are attempting to educate both lh<* pliy.-ician and lay public in regard to cancer. 
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of method or procedure. That such is still the usual picture is suggested by the 
fact that national statistics show that only about 2 per cent of all cases of carcinoma 
of the cervix are diagnosed while in early clinical Grade 1. Eecent detailed study 
in Massachusetts, New York, and Pennsylvania has brought forth the information 
that there is an average delay of twelve months between the onset of symptoms and 
the institution of adequate therapy and that at least 50 per cent of tliis avoidable 
delay is the fault of the physician or physicians involved in the case. It is necessary, 
therefore, that continued effort be put forth by every available means to educate 
not only the public but our own ranks as well so as to alter the present situation. 
That such is possible has been proved in Massachusetts where, after an active educa- 
tional campaign of six years, it was noted that there was an increase of 36 per cent 
in the cancer population in the general hospitals of the state. This was a 50 per 
cent gi’eater increase than the increase in other states. Furthermore, there was no 
yearly increase in the cancer death rate since 1926, the first time in the Mstory of 
any state that such results had been achieved. Detailed stud}'' showed that the 
improvement in results was found to have occurred in the accessible cancer groups, 
one of which is cancer of the cervix. 

I do not believe that the final salvage of treated cases will be greatly increased 
by further developments in therapy, but I do feel that the more universal application 
of the knowledge now available could almost completely reverse the statistics. Fur- 
thermore, I firmly believe that in prophylaxis lies a great opportunity for improve- 
ment. I mean thereby the thorough eradication of benign cervical pathology by 
whatever means indicated, be it cauterization, conization, plastics, amputation or com- 
plete removal in conjunction with hysterectomy. We undoubtedly all agree in the 
logic of the above statements but such is not the general practice by the rank and 
file of the profession who in reality are still caring for the vast majority of women. 
That such prophylaxis is effective is strongly suggested by the many thousands of 
cases reported in which follow-up studies over many years have shown a negligible 
incidence of carcinoma occurring in cervices so treated. Microscopic study of tissue 
removed for benign lesions by Pemberton and Smith in a series of 5,960 cases showed 
2.39 per cent of cervix cancer and suggests that in many instances thorough treat- 
ment of the supposed benign pathologj’ actually cures occasional cases of very early 
unrecognized cancer. Certainly this may be the case in so-caUed “cancer in situ. “ 

Of great personal interest is the fact that in a series of 3,500 cases observed 
personally during the past twelve j'ears following treatment of the benign pathology 
there has occurred no carcinoma up to the present time. Also, that in no case of 
carcinoma of the cervix which has come under our care has there been previous 
treatment of the cervLx. Furthermore, the ratio of cancer of the cervix to cancer 
of the fundus has been completely reversed in our practice, so that for a number of 
years we actually have seen more cancer of the fundus than cancer of Ihe cervix. 
Might this not be due to the fact that for years we have been teacliing, preaching, 
and practicing thorough therapy of benign cervical lesions? 

DE. J. P. GREENHILL, Chicago. — Most of the papers that have appeared in the 
literature during the last few years concerning carcinoma of the cervix have dealt, 
ns the one we have just heard, with treatment and results. Notivithstanding the 
adianccs made in ther.apy during the last few years, we have salvaged at most about 
_5 per cent of the patients. In other words, at least three out of four women with 
carcinoma of the cervix die of the disease. As the last speaker said, our chief 
hope lies in prophylaxis and education of the laity and physicians. I arose only 
to make a plea for the 75 or SO per cent of women who rvill eventually die of car- 
cuioiua of the cervix. These women sooner or later develop constant excruciating 
pam. Heretofore we have given these women increasing doses of codeine and 
morphine. A few years ago I urged the operation known as pelvic sympathectomy 
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T he problem of the diagnosis of fetal sex has always challenged 
attention, intrigued interest and baffled solution. Among peoples 
of all ages and areas, effort has been made in vain to bridge that tanta- 
lizingly narrow gap between tlie observer and the child in its mother’s 
womb. A classification of the means and methods that have been em- 
ployed in fetal sex diagnosis and a discussion of them in some detail, 
in each group passing from the “superstitions” to the most reept in- 
vestigations, is the purpose of this paper. A review, however, is sub- 
ject to limitations. 

While the logic of primitive and less remote thought is often vulner- 
able, it is not inferior to much current today. Regarding tlie diagnosis 
of fetal sex, one might fancy that it proceeded somewhat as follows, but 
not, however, as a line of conscious reasoning. Marked changes from 
the normal state are evident in the pregnant woman. These changes 
must be due to the action or influence of the growing jn’oduct of her 
conception. These changes vary in different women and in the same 
woman in different pregnancies. Some of these variations must be 
due to some difference in the fetus. The only constant obvious difference 
in the newborn is sex which must also exist before birth. This difference, 
i.e. sex, must be the cause of at least some of these variations. The male 
is profoundly different from the female and is considered 1o be of 
greater value, strength, and importance. The effect of a male fetus 
on the mother must be different in kind as well as greater. Therefore 
the .signs and .symptoms of a male pregnancy must differ in character 
and degree from those of a female pregnancy. 

Tlie belief that the pregnant woman betrays the sex of her unborn 
child, c.specially if male, is veiy old. With some exceptions, one can 
only speculate why and when certain of the signs and .s^’mptoms ob- 
served in pregnancy were singled out and ascribed to the influence of 
fetal sex. It is temjiting to believe that serology and endocrinology 
were here in the making, an idea not to be followed too far. From the 
moment that mankind began to fix lime, tliere gradually gathered about 
the .subject a mass of belief, often strangely in agreement in widely 
separated parts of the world and in widely varying grades of civiliza- 
tion. !Many of those ideas and beliefs, popular in origin and frefiuonlly 
hoary with age, were ajiproiiriated, rationalized and elaborated by 
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We must educate the patient to see her family physician at least once each year, 
and then the physician must make a careful examination of the patient and cor- 
rect any pathology of the cervix he may find. In this way we will have many less 
cases of cer\-ical cancer applying for treatment. 

DR. E. P. SCHNEIDERS, Madisok, Wis.~In a period of twelve years' time in 
3,500 personally conducted cases in which we have cleaned up the cervix thoroughly 
either by cauterization, conization, plastic, or amputation, we have yet to find the 
first case that has developed carcinoma. The astounding fact is that in three private 
hospitals serving the metropolitan area of Madison and surrounding territory^, 
around 75,000 to 80,000 people, that the relationship between carcinoma of the cervix 
and carcinoma of the fundus has been completely reversed. We are seeing each year 
fewer eases of carcinoma of the cervix. Dr. Vogt mentioned that carcinoma of the 
cervix is on the increase. In our particular area it is on the decrease. We are seeing 
more cases of carcinoma of the fundus than carcinoma of the cervix. I am hoping 
that it is due to the fact that for many jmars the profession has been teaching and 
preaching the necessity of complete and thorough cleaning up of these benign 
cervical lesions. I am reporting this at this time because we are making a study 
of a larger area to see if this is merely a coincidence or whether there is something 
to it. 

DR. SMYTHE (closing), — ^Relative to the question of Dr. Newell, since establish- 
ing our clinic, our results, not only in gjmecologic patients but in patients with car- 
cinoma of other organs, are definitel}' better. I agree with him that in these gi’oups 
where active tlierapy can be practiced that we should not deprive the patient of a 
chance to get well. In Group 4 we have a patient cured for seven years and two 
for over eight years. 

Dr. Vogt called our attention to a very important thing which I mentioned in 
only a sentence in this paper, relative to professional education. I have long since 
stopped talking cancer to men who have been practicing ten years. I think if we 
are going to get anjnvhere as far as our medical knowledge is concerned, we have to 
get the doctors while they are internes and residents, and get nurses while in train- 
ing. It is a waste of time to talk to a man practicing ten years who is not cancer 
wise. ' 

I believe that carcinoma of the cervix particularly is on the increase. Probably 
it is due to the increase in average longevity of the individual, because the older 
the patients in the group the more malignancies we have. A relative age incidence 
of forty-two was mentioned in this particular hospital. I was interested that one 
doctor mentioned a patient eleven years of age. In this regard, there are cases of 
cancer in patients six months and seven months old mentioned in European clinics. 

Dr. Greonhill brought out a very important point relative to the relief of pain 
in these cases. 1 have not tried sympathectomy myself. I have tried removing 
the hypogastric plexus but have had no success. With alcohol injections merely 
using I K> per cent absolute alcohol in di.‘'tilled water, we have had nine cases of 
malignancy of the cervix, six of which were hopeless. Pour died and three of them 
had malignant ulcers of the rectum. In eight we had relief of pain. Onlj' two 
had to have slight sedatives, barbiturates. It does not make any difference whether 
they form a habit or not because they are hopeless. 

I appreci.ite what Dr. Schneiders said about the percentage of positive IVasser- 
m.inns in the white and colored. I am sorry I am unable to give him anv figures. 
Prom this .study on which this report is made, I feel that almost all had "definitely 
chronic infection of the cervix. Tlie symptoms, I feel, have been longer in dura- 
tion on the arcrage than the records show. I am sure the symptoms have been 
present for over six and one-lialf months. 
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merit, for Imowledge of the part played bj’’ the ovary and the ova in 
reproduction is not old. Through historic time this idea is found scat- 
tered from China to Europe; right-handed signs and symptoms point 
to a male pregnancy. There is more pain or heaviness or more or earlier 
movement in, or more prominence of, the woman’s right side, if preg- 
nant with a male. The right breast is larger with earlier milk secretion; 
the right areola is broader and darker with redder, more injected and 
more projecting nipple. The right eye is brighter, “softer” and more 
sparkling with wider pupil. All blood vessels on the right side of the 
body are fuller and beat more forcibly (the sublingual being espeeiallj^ 
mentioned), and the right pulse is stronger. The right shoulder is 
lower, and the right thigh thicker. The woman starts off first with her 
right foot, and supports herself more with the right hand. Salt does 
not melt on the right nipple, and the right nostril tends to bleed. J\lany, 
if not all, of these may be found in the “De Secretis Mulierum”, a 
book ascribed to Albertus Magnus (1193-1280), which was widely used 
in the scholastic time of medieval medicine. 

While right-sided signs and symptoms are no longer valued in fetal 
sex diagnosis, a bit of the old belief still lingers in the theory of the 
ovarian or ovular determination of sex. The idea that sex is determined 
by the egg still lives and will not die, and among men of scientific 
training. As a matter of fact, the last word on the subject has not been 
spoken. Otto Schoener published his theory in 1909 and his results in 
1924 and 1925. It has given rise to a large volume of German litera- 
ture. Schoener held, and still holds, that the right and left ovaries al- 
teniate continuously in their activities (an idea suggested by Bi-schoff 
in 1844); that the human ovum possesses its sex “Anlage” before fer- 
tilization; and that the sex “Anlage” changes, possibly better said, ap- 
pears, in each ovary in the following sequence: right ovary, male; left 
ovary, female; right ovary, male; left ovary, female; right ovary, fe- 
male; left ovary, male. The cycle is repeated ad infinitum. E. Rumley 
Dawson proposed the hypothesis that male and female determining 
ova are discharged from the ovaries alternately, male from the right and 
female from the left. Both the.se men claim that, after the first preg- 
nancy, it is po.ssible to quite accurately foretell the sex of future children 
by a eai’cful history of the menses (actual and mi.ssed), assisted by tlie 
palpation of an enlarged tender ovary due to the presence of the corpus 
luleum of pregnancy. The difficulties of these theories are quite appar- 
ent ; e.g., mcnsti-uation is not always a.ssoeiated with ovulation nor 
vice versa, and the sex of children after unilateral oophorectomy does 
not always conform to the rules. Through many .years of observing 
pregnant women, I have never been able to determine any right-sided 
signs or .s.vmpfoms jicculiar to a male pregnanc.v, nor evidence of cillmr 
definitely alternating ovarian activity or of the ovular detea’mination of 
sex. It is probably safe to deny their exi.stencc, though dogmatic .state- 
ments about the pli.vsiology of se.x are dangerous. 

GROUP 2 

The position, outline.s, attitude and activities of the fetus during j)rcg- 
nanej' and labor. 

Hippocrates held that the boy moves in the womb at three months, 
the girl at four. This idea, with variations iti the actual number 
of the montli.s, was once wide.spread. It was also thought that 
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ancient and medieval medicine. With the rise and growth of new ideas 
in anatomy and physiolog}’" in the sixteenth and seventeenth centuries 
they were largely dropped by the science of the day, to revert to and 
to become again, for varying periods and in varying forms and degree, 
the property of foUr belief on the subject. Through the years these 
colorful ancient concepts have gradually faded in the West until among 
us today, in marked contrast with other obstetric superstitions, onty the 
faintest traces exist. Until shortly after the middle of the last century 
nothing of scientific value or resulting from scientific effort (as we un- 
derstand science) was added toward the solution of the problem. But 
those old folk beliefs, eaU them superstitions if one will, about the 
means and the possibility of foretelling the sex of the unborn child 
must not be unceremoniously east aside. They are worthy of study and 
of more than a tolerant or amused interest. Age-old wisdom merits re- 
spect. 

All means that have ever been used to diagnose fetal sex maj’’ be 
placed in two great classes : supernatural and natural. 

The means employed in the first class were the prophetic interpreta- 
tion of numerology (still existing as late as the sixteenth century in 
countries as far apart as China and Italy), astrology and dreams; of 
the examination of the entrails of sacrificed animals and of the flight 
of birds; of "ordeals”; of chance happenings and occasions; and of 
magic formulas and other procedures. Material on this phase of the 
suliject can be found in the first volume of Ploss-B artels. It is interest- 
ing that the use of strictly supernatural means to diagnose fetal sex 
was never persistent or extensive, compared with the second class. I 
have not met nor heard of a survivor. Legendre records a French folk 
belief in a curious mixture of lunar influence and numerology. 

The second class, comprising the natural means to diagnose fetal sex, 
from time out of mind to the very present, may be divided into three 
broad groups. 

Group 1. The supposed origin of the male from the right side of the uterus, the 
female from the left; and the changes in the right side of the pregnant woman’s 
body ascribed to, or imagined to result from, such origin. 

Group 2. The position, outlines, attitude and activities of the fetus during preg- 
nancy and labor. 

Group 3. The effects of a male fetus on the total maternal organism; i.e. the 
reactions of the female body to the introduction therein of a male element. This is 
the largest and most important group. 


GROUP 1 

A notion of antiquity tvas that the human uterus consists of right and 
left cavities, as is normal in many animals which were the chief source 
of tlie ancients' ideas of anatomy. Since the right side has always been 
considered the stronger, superior and "holier” side and the male the 
stronger, superior and more valuable sex even in its mother’s womb, it 
followed that the male must develop in the right side of the uterus, the 
female in the left. Hippocrates taught that "The male fetus is usually 
seated in the right, the female in the left side of the uterus.” After it 
was known that the human uterus is not normally duplex, the idea be- 
came current that the male came from the right ovary, the female from 
the left. This must have been, however, a comparatively recent develop- 



326 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


greater demands on the pregnant woman. There is claimed to be more 
iron in the male placenta; more adrenalin in male urine, and therefore 
(?) more in the urine of a woman pregnant with a male child. It is 
said that midwives in the Philippines used to prophesy the sex of the 
unborn child by the reaction of the pupil of a male dog’s eye into which 
had been dropped some of the pregnant woman’s urine. Thinking along 
this line, I observed the pupillary reaction of twmnty-five pregnant 
women on whom the Berco^dtz test of pregnancy was done, to see if 
the contraction or dilatation of the pupil bore any relationship to the 
sex of the fetus. The results were negative. 

The second idea, that the reaction of the pregnant woman to a male 
fetus is qualitatively different than to a female fetus, is very old, runs 
as a common thread through most of the ancient methods of sex diag- 
nosis, and is the basis of nearly all modern efforts to solve tlie problem. 
Hormones can and do pass the barrier of the placenta. Profound 
changes are produced in the pregnant -woman’s organ growth, circula- 
tion, skin, glands, etc.; she is often rejuvenated. Their origin must be 
in the fetus, a source of additional, possibly new and different, possildy 
even antagonistic hormones. If the fetus dies, these changes retrogress. 
There is no question but that a male hormone (using tlie singular for 
convenience) exists. There is some question -when and in what quantity 
this hormone is first produced in the fetus. There is a still larger ques- 
tion if the male sex hormone, by circulating in the maternal blood 
stream, induces or can induce recognizable specific changes in the moth- 
er’s body, b}’- acting as an antigen with the production of “antibodies” 
or by some hormonal effect. Every cell of the male fetus must differ 
from the female cells of the mother. The mother has no organ liomolo- 
gous with the fetal testis or the fetal tissues that produce male sex hor- 
mone. There is probably no antagonism between sex hormones as such, 
i.e., they do not neutralize each other when mixed together. But there 
does appear to be some sort of antagonism, direct or indirect, between 
the specific hormone of one sex and the specific hormone producing 
organs or tissues of the opposite sex. Moore and Price reject Steinach’s 
and other’s ideas of sex hormone antagonism; they admit that certain 
facts do point to such action, but claim that the effect is indirect through 
the hypophysis. But compare the production of sterility by the par- 
enteral injection of semen or even its vaginal absorption; the pi’oduction 
of agglutinins against spermatozoa; and the occurrence of freemartms 
and other phenomena to be discussed in the immediately folio-wing para- 
gi’aphs. Does the introduction of maleness, e.g., a male fetus, into the 
female body produce quantitative or qualitative changes that can, pos- 
sibly one might add, some daj' in the future, be recognized by the clini- 
cian or the laboratory Avorker? Is there any evidence that a male preg- 
nancy has an effect on the mother, different in degi’ee or character from 
tliat of a female pregnancy? In the attempt to answer tlicse questions, 
let us examine fuidher evidence Avhich is closely' bound up with the 
inescapable idea of some soi’t of sex antagonism. 

1. Ancient belief. This mu.st be neither lightlj- regarded nor sum- 
marily ignored. The remarkable agreements of .such beliefs among 
peoples widely separated in time, place and cultui-e arrest attention. 
Somewhere in the Aveltcr, to be found some day by some seeing eye, may 
be a little, or ihc little, grain of golden truth. Not everything that wc 
cannot prove scientifically is improbable. 



BLAKELY: DIAGNOSIS OF SEX OP HUMAN FETUS IN UTERO 


labor was slower with a female child. These conceits are entirety con- 
sistent with the belief in male superiority. The girl Avas supposed to 
be born “face-up,” looking at the rib Avhence she came; the boy, “face- 
doAsm, ’ ’ looking at the earth whence he came, a bit of Genesis or reminis- 
cent of the usual position at coitus. 

In this group belong tAAm modern “natural” means that liaAm been 
employed in the effort to sohm the problem: the x-ray (tAAm procedures) 
and the rate of the fetal heart. Roentgenologists agree that the ossifica- 
tion of the skeleton of the female is more adAmneed than that of the 
male throughout intrauterine life; it has been suggested that this fact 
might be utilized to foretell fetal sex. Visualization of the fetus in utero 
(including the outlines of the soft parts), by rendering the amnmtie 
fluid opaque through the injection of strontium iodide into the amniotie 
sac, oceasionallj’’ permits the diagnosis of fetal sex, if a true lateral vicAv 
of the breech is obtained (menees). 

In 1859, on the basis of a study of one hundred cases, Frankenhaeuser 
suggested tliat fetal sex might be determined by the rate of the fetal 
heart in the last three months of pregnancy, a persistently sIoav rate 
(aAmraging 124 or less a minute) indicating a boy, and a persistently’’ 
more rapid rate (aA’eraging 144 or more a minute) a girl. A large 
number of obserA’ations haA’e been made AA’ith a corresponding literature. 
If the male fetal heart is sloAA’er, it must be due to some peculiar influence 
of male sex itself, maleness per se, for AA’hich I knoAA’ of no eAudence; or 
because the male is heavier or bulkier, but the average difference in the 
birth Aveights of the sexes AA’ould seem to be too slight to have much 
effect; or the result of some hormonal action, as yet unknoAvn. It is 
generally conceded today that the method is of no, or at least of very’’ 
little value, if for no other reason than that the usual fetal heart rate 
falls betAveen the figures given and so into the uncertain class. Many’’ 
of the laity express a A\dstful faith in it. Some physicians, for unworthy’’ 
or obscure reasons, encourage this faith by’^ professing, at least not deny’^- 
ing, the same. Nevertheless, it may^ lay’’ claim to have been a really’^ in- 
telligent effort to soNe the problem. 

GROUP 3 

The effects of the male fetus on the total maternal organism, cells and 
organs, their functions and secretions. 

In pregnancy, mother and child are a biologic unit. If the moth- 
er’s oAA’n hormones produce AA’ell-recognized phenomena, AA’hy’’ may’’ not 
added fetal hormones (AAdiich she surely' receives) alter these phenomena 
in degree or character? If the male fetus introduces into her economy’’ 
ncAv or “foreign” hormones, AA'hy may these not alter her response; and, 
if harmful (as -vve ImoAv they may be), Avhy may they not meet hormonal 
or humoral resistance (proteetiAU?) ? The maternal response to preg- 
nancy' may' be physical, or biochemical (using the term in a broad sense), 
or both. Her reactions may be quantitative, or qualitatiA’e, or both. A 
discussion of these tAVo possible types of reaction uoav folloAvs. 

Aristotle held that, since the female is on a loAver deA’elopmental plane, 
a female pregnancy has less effect and makes less demand on the mater- 
nal organism than does a male pregnancy; that there is greatei’ body 
A\armth in a male pregnancy and therefore a better circulation; and 
that on these as a basis tyc diagnosis of fetal sex is possible. Some 
observers today agree Avith Aristotle that a male pregnancy makes 
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anastomosis does not occur in man. Sir J, Y. Simpson collected the 
married history of 123 women liorn co-twins with males and found that 
only 11 had no oifspring. 

4. Petal malformations. As a whole, there are probably more male 
than female fetuses that are malformed. Dr. D. P. Murphy of Phila- 
delphia, in a personal communication, says, '‘If you were able to secure 
figures on the sex ratio of 500 cases of any given type of defect you 
might well find . . . tliat the defects in most cases afflict the two sexes 
about equally.” But the available figures show strange sex ratios of 
congenital deformities. Curiousty enough, deformities of the brain and 
cord, and of congenital hip dislocation are much more common in the 
female. M. S. Michel of Minneapolis reported in 1928, 57 eases of 
craniorachischisis, of which 85 per cent were female; Malpas, 44 cases 
of aneneephaly witii 70 per cent females, and 80 of hydrocephalus and 
spina bifida with 57 per cent of that sex. Of 5,494 eases of congenital 
hip dislocation, 84 per cent were females. On the other hand of 3,309 
club feet, 65 jDer cent were males. Of 507 cases of harelip-cleft palate 
gathered from various sources, 55 per cent were males. Ballantyne 
reports the sex ratio of liis malformations as follows: inienceplialus, 
1 male to 21 females (5 per cent males); aneneephalus, 10 to 30; genal 
fis.sure, 41 to 26 ; harelip, 180 to 118 ; diaphragmatic hernia, 47 to 20 ; pre- 
auricular appendages, 21 to 12. Tiiese percentages are approximate. 
He states that tliere are more female cyclopias and united twuis; but 
more male urinary umbilical fistulas and polydactylism; of extroversion 
of the bladder, male :female : 6 or 7:1”; of transposition of viscera, 
”2:1.” I have not been able to secure much evidence for the suggestion 
that most pseudoliermaphrodites are primarilj’’ males, the course of 
whose early sex differentiation has been altered by tlie antagonistic sex 
hormones of tlie mother. Sueli evidence would be veiy interesting. In 
980 cases of placenta previa the male-female sex ratio was 124:100. 
"While fetal malformations are not good witnesses to any distinctive 
effect of maleness on the maternal organism, still sex in some way would 
seem to play a part in their production. 

5. Relation between male pregnancy and toxemia. An old belief, 
still alive, was that the pregnant woman vomits more if her baby is a bo.v. 
V. David sugge.sts that the cause of the vomiting is something trans- 
mitted to the child from the father that is foreign to her blood; that the 
more the child resembles the father, the more the mother vomits; and 
that the pigmentation of the mother parallels that of the child. In all 
this, no direct mention of sex diagnosis. Herrmann reports in 1,442 eases 
of eclampsia a ratio of male to female children of 122:100 (normal 
ratio, 105:100); in the last four months of pregnancy, this ratio rose 
to 156:100; and in those eclamptic individuals with twin.s, to 173:100. 

6. Serologic .studies. Thc.s'e, while not conclusive, evidence a difference 
between male and female blood and serum greater than that afforded 
by chanee. 

The foregoing would seem to ju.stify the conclusion tliat the introduc- 
tion of the male element into the female body docs pi'oducc effects. The 
mechanism by which the male fetus i.s protected against the antagonistic 
sex hormones of the mother is, at time.s, more or less broken down, 
SuiTicienl means and knowledge arc not yet at hand to definitely recog- 
nize such effects and permit j)raetical .sex diagnosis. 
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2. The frequency of male abortions. The ratio of male to female 
abortions is at least 150 to 100. The cause must be in the ‘ ‘ fruit. ” This 
may be the reason for nature’s prodigality with male pregnancies, be- 
cause so many are destroyed by some unfavorable reaction to their pres- 
ence in the maternal organism. Some women seem to abort all male 
conceptions, carrying only female to term; the reverse, at least in my 
personal experience, is rare. Male stillbirths are also more common, even 
after discounting the usual causes for this condition and the hazards 
of male birth itseK. Cases of unexplained and of “habitual” death of 
fetus near or over term are 80 per cent males. The excess of males 
among abortions and stillbirths is greatest during the first and last 
tliird of pregnancy; this may have something to do with the development 
of the interstitial cells in the fetal testis.^^ While it is true that there 
are more male than female twins (1043:1000; the ratio in single births, 
1050-60:1000), due to the great preponderance of male pregnancies, 
the prenatal mortality of male twins is higher, and “as the number of 
individuals to a birth increases the relative proportion of males to 
females decreases.” Nichols, who collected statistics of over 700,000 
pairs of twins, has pointed out that the ratio of males to females de- 
creases from 1059 :1000 in single births to 548 :1000 in quadruplets. The 
Dionnes are girls, and so are most quadruplets of press renomi. In 
sheep there are over twice as many female as male triplets. For oppos- 
ing view consult A. S. Parkes. 

3. The occurrence of freemartins, in cattle and more rarely in other 
animals. A bovine freemartin, probably meaning “farrow heifer, is 
the female co-twin of a normal bull calf ; the female of two-sexed twins. 
Cattle breeders from Roman times have known that such females are 
usuall}’’ sterile, 87 per cent or more (some observers claiming even 100 
per cent) instead of the normal incidence of less than 10 per cent. Lillie 
has shovm beyond aU question that a freemartin is a “blighted” female 
calf fetus with undeveloped or deformed sexual organs (usually internal 
only), and often with more or less male characteristics due to saturation 
with antagonistic male sex hormone from its co-twin which interferes 
with the normal female development. This is possible, and occurs only 
when the chorionic or placental anastomosis between the binovular 
twins is early and extensive. Either the male shows an earlier sex dif- 
ferentiation and an earber sex hormone production than the female, or 
the male sex hormone is more “powerful.” The former of these ideas 
suggests that sex is not absolutely determined by the spermatozoon but 
is profoundly influenced by environment; the latter, again, the ancient 
thought of male superiority. Williams, in a personal communication, re- 
ports “Quintuplets Avith two males and three asexuals; triplets, one male 
and two asexuals, twins, one male and one asexual. Ten individuals with 
4 males and six sexless. There were S abortions and two viable 3 *oung 
(the twins).” Hartman believes that the process can be reversed in 
nhich a male co4win is sterilized and made more or less asexual or inter- 
sexual (sexual intergrade) by the female. He calls these “reciprocal 
freemartins, and rather believes that both types do occur in man and 
maj explain some cases of intersexuality (Novak). Contraiw to a belief 
once held in rural England, no diminished fertility in the female of two- 
sexed human twins has been observed because a comparable placental 
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There was a curiously widespread idea that the millc (sometimes 
specified as of the right breast) of a woman pregnant with a male was 
“tough” and thick. The test was to drop or squirt the milk onto a 
smooth surface, e.g. glass, a sword or a heated metal plate. If it re- 
mained conical or “stood like peas” or clotted, a male pregnancy was 
indicated; if it spread out or flowed off, a female. If some of the milk 
dropped into clear water or urine fell to the bottom, a boy was to l)c 
born; if it floated or dissolved, a girl. Another test was to knead the 
millc with meal into a small loaf to be baked over a slow fire; if it 
shriveled up or burned, a bo 3 %- if it “puffed up,” a girl. It appears 
tliat these tests were occasionallj'-, but much more rareljq applied to blood 
and urine. Much of the foregoing is not strange to primitive thought 
about sex. 

With the tw^o exceptions, marked vomiting which is still occasionally 
spoken of as a sign of a male pregnanej'^ and sport wuth the pith ball, 
possibly the onl.y other “natural” means to diagnose fetal sex, existing 
in popular thought toda^q are the changes that “old women” think they 
discern in the shape and appearance of the pregnant woman’s abdomen 
and back. There is bj’’ no means complete agreement ; but, in general, a 
hard, prominent, “high” and rounded abdomen and broad hips and 
back bespeak a male pregnane.y. An abdomen sometimes described as 
“egg-shaped” is stated to indicate a female pregnane.y. The origin and 
age of these ideas is not definitel.y known; some ma.y have a phallic 
significance. While I have not been able to arrive at any definite con- 
clusion from many wearied questionings and many observations, I am 
not willing to dismiss the matter as entirely without foundation. _ Pos- 
sibly, an endocrine truth may be embodied in this popular persistent 
belief. 

To digress a moment into veterinarj’- medicine, cattle breeders have 
stated that the calf is more likely to be a male if the front quarters de- 
velop first in pregnanc.y and if the cow goes over term. 

In modern times, excepting Prankenhaeuser ’s fetal heart stud.y ni 
1859, there is no evidence that either scienee or scientific medicine con- 
cerned themselves seriouslj’’, if at all, with the diagnosis of fetal se.v m 
utero, until toward the end of the first decade of this century. Since 
then the problem has been attacked from man.y angles. Those in Group.s 
1 and 2 have alread.v been mentioned. In Group 3, serolog.y and 
cndocrinolog.v have been the means emplo.yed; and the efforts, in the 
main, have followed the two ancient lines of thought about the cfleds 
of a male fetus on the maternal organism, the one, that the.y are quantita- 
tive; the other, that the.v are qualitative. 

Excepting unsueeessful attempts to demonstrate a higher pH value 
in the blood of a woman pregnant with a male or a higher basal metabolic 
rate, the IManoiloff tc.st is jio.ssibly the onl.v modern c.xample of the tirsl 
idea, though not intentionally so in origin. 

In ancient thought all things had sex, which the stud.v of language 
ampl.v' illustrates. The alchemists held that the elements wore male 
and female. E. O. I^fanoilofi, the Russian scientist, has revived that 
concept. He claims to he able to distinguish between male and female 
tissues and secretions (fir.st in 1920), to determine the sex of the fetus 
by examination of the jnegnant woman’s blood, to diagnose the -sex oi 
plants, and to .separate male from female minerals. He claims sex dif- 
ferentiation from stone to man. As a matter of fact, female sex hormone 
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The ancient ideas of the qualitative effects of a male pregnancy on the 
mother comprise a large number of ‘‘natural” means to diagnose fetal 
sex. Hippocrates said that “a woman with child, if it he a male, has 
a good color; if it be a female, she has a bad color.” Ambrose Pare 
quoted this with approbation. It is remarkable that the agreement was 
so general that the appearance of the woman during a male pregnancy 
was good, with a sense of well-being. The face is brighter, the color 
better, the skin clearer; she is cheerful (Arabian), happy (Indian), and 
untroubled (Jeivish). J\lany of these may be explained by the belief 
that the increased iieat production, held to be associated with a male 
pregnancy, quickened the circulation and heightened metabolism; sug- 
gestion and wishful thinlcing may have played a role; finally, however, 
with these as with manj’- other ancient ideas about fetal sex diagnosis, 
we may be standing on the edge of an unexplored field of endocrinology. 

Frecldes, pigmentation, and vomiting were sometimes stated to in- 
dicate a boy, thougli Hippocrates held that freckles meant a girl. While 
‘‘liver spots,” a blotchy skin and a bad or pallid color were usually in- 
terpreted to mean a girl, pigmentation in general pointed to a bojL 
Tliere was widespread belief that lack of pigmentation of tlie linea alba 
below tlie navel meant a girl. The endocrinologists have here food for 
speculative thought. It was also an old idea that the desires of the 
pregnant woman are an expression of the desires or ivill of the fetus 
(and so helpful in fetal sex diagnosis) , and that these fetal desires are 
often expressed in dreams. In India, if the pregnant woman dreamed 
of men’s food, the baby would be a boy; in Eussia, dreaming of a spring 
or well meant a girl; of a knife or club, a boy (Freud?), There was 
no agreement in the interpretation of changes in sexual desire during 
pregnancy. Incidentally, the subjective sensations of the pregnant 
woman have never been considered of great value as evidence in fetal sex 
diagnosis; but this may be another entirely unexplored clinical field. 

The most interesting “natural” means in Group 3, anciently used 
to foretell sex, have been the supposed effects of the fetus on tlie preg- 
nant woman ’s excretions : urine, milk, and sputum. A generation ago 
no one would have dreamed that the diagnosis of pregnancy was possible 
by an examination of the urine. But in ancient Egypt about 1350 B.C., 
according to the EcrZf?! Medical Fapyrm, both pregnancy and sex could 
be determined by this means. “To see if the woman is pregnant or not 
pregnant: barley and wheat are moistened daily with the woman’s 
urine, like dates or pastry in two bags. If they either generate, so will 
she give birth; if the wlieat germinates, so will it be a boy; if the barley 
germinates, so will it be a girl; if they do not generate, so is she not preg- 
nant.” The idea had found its way to Europe by the seventeenth cen- 
tury. “Make two holes in the ground, in one place some wheat, in the 
otiicr barlc^v , wet with tlie woman's urine and cover with earth. If the 
wlicat sprouts finst, the woman has a male fetus; if the barley first, a 
female.” The test is mentioned in the old English book. The Experi- 
ntced Mnhtnfe. Manger repeated the experiment in 1933 and reported 
<-0 poi cent correct prognostications, but his findings have not been 
eoiioboratod. If any difference in the effect of male and female preg- 
nant ui me on the growth of these seeds does exist, it must depend on 

the i)re.sence of some substance produced, direct Iv or indirect Iv, bv the 
fetus. ‘ • ’ " 
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to be of value in fetal sex diagnosis. Of course, it can be argued tliat 
spermatogenesis is not a function of fetal life; that it is not Imown to 
what degree “maleness” is dependent on the external secretion of the 
testis; and that the serums might have been from patients already 
sensitized. References to other work of this character have not been 
found. 

Complement fixation tests for diagnosing fetal sex were employed 
by* Petri, using extract of fetal testis, inactivated navel blood, and frc.sh 
guinea pig complement. All gave hemopysis. Others have tried to solve 
tile problem by this method which would seem to merit further investi- 
gation. I had a personal intervieiv with an individual who lielieved 
tliat he had succeeded by* this method. The New York Academy of 
hledicine scheduled for the Section of Obstetrics and Gynecology on 
April 28, 1925, a paper by Isaac Fried, M.D., entitled “The Serodiag- 
nosis of the Scx of the Fetus During Pregnancy,” “by invitation.” The 
paper was withdrawn before the day of the meeting arrived. The au- 
thor’s interesting, but not at all convincing, complement fixation test, 
featuring a very complicated, possibly even fantastic, antigen, was pub- 
lished in the Medical Review of Revieivs, August, 1924. He claimed 100 
per cent correct prognostications. 

The principle of the Abderhalden test [the formation of protective •( ^ 
ferments against living foreign proteid] has been extensively used in 
trying to foretell fetal sex, using testis instead of placenta. Waldstein 
and Erkler in 1913 reported positive results from the action of pregnant 
serum on testis, but tliey considered it due to iirevious semen absorption 
and made no mention of its possible use in fetal sex diagnosis. In 1914 
Franz Lehman first suggested that fetal sex might be determined by a 
modification of the Abderhalden test. Later, he attacked the problem 
himself. Koenigstein of Schauta’s clinic in Vienna in 1913 found that 
there was more destruction of fetal, infant, and steer testis by male than 
female pregnant scrum. In 1917 Kraus and Saudek of Bruenn ])nh- 
lished their stimulating work done in 1913 and 1914. They employed 
carefully prepared (kosher) steer testis and pregnant sernm, claiming 
nearly SO per cent correct progno.slications. Schaefer of Bumm’s clinic 
tc.sted fetal and adult human testis and calf testis with pi'egnant .serums; 
the best results Averc obtained with fetal testis, but the conclusion reached 
was that the test was not reliable. The most determined effort to use 
a modified Adberhalden test in fetal sex diagnosis was made in 1924 by 
Luettge and v. Hertz at Sellheim’s clinic, the scene of Abderhalden s 
original work. For a “subslrat” they used carefully i)rci)ared bull 
te.stis (later, a commercial product free from aminoacids), which was 
incubated with the serum to be tc.sted. The high molecular ])roteids were 
precipitated from the filtrate by alcohol, using this instead of dialysis. 
After further filtration, the final fluid was tested for .split ])ro(cid.s, pre- 
sumably pi’oduced by the antilesticular ferments in the male pregnant 
serum, by a ninhydrin color reaction. In 1925 I spent a day in their 
laboratory, and, later in the same year, tried to duplicate their rc.sult.s at 
the Kilmer Pathological Laboratory. Our fii’.st seventeen serums iverc 
diagnosed (?) correctly; tlie next eight were wrong. A large literature 
for and against the method and its aceuj’acy exists. The originator.s 
claimed over 78 per cent, even up to 98 per cent, coiTcct jirognosticatioiis. 
Tho.so interested may consult their book. The optical interferoinetric 
method of Loewe-Zeiss has been med by many investigators, esjjccially 
V. Ilirsch, to tc.st the scrum after incubation, fjnantitatively. 
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lias liaeii recovGrad from miiiGrals. RGgarding fetal sgx ^ diagnosis, 
Manoiloff believes that a specific liormone from tlie fetal testis, or from 
the whole organism of the male fetus, passes into the maternal blood and 
changes its reaction. To the specially prepared blood is added an oxidiz- 
ing agent, a reducing agent, an acid and an indicator. The result is 
determined by the absence or presence of a color reaction. The idea_ of 
many investigators is that this test represents an oxidation-reduction 
process, of which the former predominates in the male, the latter in the 
female; that the substances involved parallel the metabolic rate; and 
that the test is one of metabolic rate or level. It is quantitative, and 
not sex specific. We are back again at the beginnings; one mark of 
sex is a difference in metabolic rate. Many modifications of the test 
have been made and its chemistry is complex; the necessary technic is 
delicate and subject to much possible error. Manoiloff ’s claim of 80 per 
cent correct prognostications would seem overoptimistic. 

A possible immunity reaction between the pregnant woman and her 
unborn male child has been the basis of most of the efforts of serologj'’ 
to solve the problem of fetal sex diagnosis during the past twenty-five 
years. It follows the second ancient idea that one of the effects of a 
male fetus on the maternal organism is a qualitative change, caused by 
the elaboration of specific substances, and is predicated on the four fol- 
lowing assumptions: (1) Even early in pregnancy there is sex differ- 
entiation in the fetus (morphologically, sex can be distinguished in a 
fetus 20 mm. long and six weeks old), which becomes more marked as 
pregnancy advances. (2) The male secretions, i.e. the “maleness,” of 
the fetus passes into the mother’s blood. (3) These secretions, being 
“foreign” to her body cells and their products, act as antigens. (4) As 
a result the mother produces “antibodies” against the invading “for- 
eign” substances. The demonstration of these hypothetical “anti- 
bodies” has been attempted by precipitin reactions, agglutinations, com- 
plement fixation tests, activity of ferments and allergic phenomena. 
The possibility must be constantly borne in mind that all such serologic 
tests may be invalidated by previous sensitization. 

Petri experimented with precipitin reactions between cow and steer 
scrums and steer testis extract. Both seimms gave precipitations when 
overlaid witli the steer testis preparation, though stronger with the steer 
serum. The same results were obtained when antitestieular serum (from 
rabbits injected with this testis preparation) was tested against cow and 
steer serums. Even after fractional precipitation of this antitestieular 
serum by cow serum until precipitation ceased, the addition of steer 
serum still gave a reaction. By tliese and other reactions he was able to 
determine the sp of serums in many eases, but the test was not depend- 
able. Abraham in 1912 to 1914 conducted an extensive series of precipitin 
experiments. He injected rabbits with male and female pregnant serums 
and with male and female nonpregnant serums. Combinations and 
dilutions of serum from these sensitized rabbits were tested for precipita- 
tion against serums similar to those injected. His results were also not 
conclushe. His work stimulated investigation and his article contains 
an extensive bibliography. 

The agglutination or immobilization of animal and human spermatozoa 
serums of pregnant women has been briefly investigated by me. 
N\ Ime the degree of the reactions varied from what might be called" com- 
plete to none wliatsoever, even the markedly positive cases did not seem 
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In the second group are the beliefs that the physical attributes of the 
fetus during pregnancy and labor differ in the sexes. 

In tlie third group are the beliefs that the male fetus, tlirough its 
secretions, affects the mother differently than does a female fetus. These 
differences in effect may be of degree or kind, and there is some evi- 
dence that they do exist. Sufficient Imowledge and means are not now 
at hand to recognize these differences for practical use. This group 
is the largest. 

Tile ancient beliefs about tiie diagnosis of fetal sex have almost en- 
tirely disappeared, but are of interest, for ancient thought is the basis 
of nearly all modern attacks upon the problem. 

Modern investigations of the problem have one or more representatives 
in each group. In the third group serology and endocrinology have been 
the means employed, with encouraging results. 

That much thought has been expended and much work done in this 
broad field, 110111 its man}'- converging paths of I’esearch, is evidenced 
by the appended bibliography, which is by no means complete. 

Neither clinical observation, nor serolog}% nor endocrinology has solved 
the problem of fetal sex diagnosis. 

CONCLUSION 

The correct prognostication of fetal sex would satisfy a great curiosity 
and answer the pregnant woman’s age-old question. It is true that it 
would not have gi-eat practical value. Eesearch along other lines might 
well produce more solidly beneficent results. It may be true that such 
diagnosis, if possible early in pregnancy, might increase the incidence 
of induced abortions, though this does sound a bit timorous and far- 
fetched. The parents made unhappy by Icnowing beforehand -vvliat tliey 
■were going to have might easily be outweighed by those rejoicing m 
the Imowledge that they would have a child of the sex they most desired. 
Its discovery might be exploited by the unscrupulous, as was salvarsan 
in its early history. All these and other objections have been raised. 
But the fact remains that no permanent harm has ever come by making 
the w'ay of truth wider or smoother or straighter, or by pushing it a little 
farther. The diagnosis of fetal sex in utero is one of the unsolved prob- 
lems of obstetrics. As such, it will remain a challenge. Some day, some 
eye -svill see clearly wiiat men have, as yet, seen only through a glass 
darkly; or some laboratory w'orker will present the answer to us face 
to face. Clinical obseiwation may come into its own some day, and 
wiiat lies ahead in hormone stud}”- is not even dreamed of. The problem 
may still be solved. 
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Allergic skin reactions have been the basis of a number of attacks on 
the problem of fetal sex diagnosis. Leliman tried skin inoculations with 
extract of animal testis; Koenigstein cutaneous injection of testicular 
extract in pregnant animals and pregnant women. Their results were 
not definite. Human semen and extracts thereof, preparations of testis 
(both animal and human) and male fetal blood serum have been em- 
ployed in skin tests on pregnant women by scarification and intradermal 
injection. The reactions have been sometimes negative, sometimes 
slightly to markedly iiositive, frequently bizarre. Wliile the results 
have been too conflicting to permit definite eonclusions as to their 
ultimate value in prognosticating fetal sex, they have been without ques- 
tion better than those afforded by chance. The most recent report is 
by Davis who injects intradermally a stock testicular extract, grades 
the test by the resulting wheal and reports between 80 and 90 per cent 
correct findings. It is a hope tlrat all these puzzling skin reactions may 
be better understood when the workers in allergy shall have been able 
to put their house in order. 

Although fetal sex hormones must be the primary cause of any differ- 
ences that may exist in the effect of fetal sex on the pregnant woman, 
endocrinologj^ to date has disappointed high hopes of solving the prob- 
lem of fetal sex diagnosis. The male and female sex hormones are closely 
related chemically, their differentiation in the blood is diffieult, and 
“both male and female stimulating substances can be extracted from 
both male and female urines” (personal communication from Dr. Carl 
R. Moore). With the cooperation of Mr. Jesse Briggs of the Kilmer 
Pathological Laboratory, I have carried on some observations of the 
number and prominence of the developed follicles in the Friedmann 
test, to determine any relationship to the sex of the ehild. The number 
of observations has been too small to warrant any conclusion. Dorn and 
Sugarman injected intravenously into immature male rabbits, whose 
testes must be in the inguinal canals and not in the scrotum, the urine 
of woman pregnant in the last trimester of pregnancy. If later examina- 
tion of the testes of the animal showed increased vascularity and cellu- 
larity and beginning spermatogenesis, tliey believed that they could 
conclude from their series of cases that the woman was pregnant with 
a female fetus. _ Thej^ thought that they had discovered, in the urine 
of women carrjdng a female ehild, a true and hitherto undiscovered sex 
“hormone which can stimulate the cells in the testicular tubules of the 
pubescent male rabbit and cause a pi’ecocious development.” They 
claimed 94 per cent, 80 out of 85 cases, correct prognostications. Other 
workers liave not been able to duplicate their results. Mathieu and 
Palmar cite numerous references, record the results of ' their oum in- 
vestigations which did not succeed in accurately diagnosing fetal sex, 
and indulge in some interesting speculations. It was inevitable that the 
hormone test for pregnancy would be employed in the attempt to solve 
the problem. It is encouraging to remember that endocrinology is the 
merest infant in the world of medicine. 

.SUJIilARY 

All efforts ever made to diagnose the sex of the human fetus in utero 
may be placed in three groups. 

In the first group are the beliefs that tlie male comes from the right 
side of the uterus or the right ovary, and that male pregnancies cause 
right-sided symptoms in the mother. 
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Gynecology 

Dr. Jameson lias given, us a delightfully written account of the early customs and 
manners in obstetric practice and teaching, as well as depicting the rise of the recent 
specialty of gjmecology, in this newest example Gynecology and Oistetrics^^ of the 
series of histories which have been appearing under the title of ‘ ‘ Clio Medica. ’ ’ 

Evidentlj’- in obstetrics as in other branches of science little that we think is 
new is really new, for as the author carries us through the traditions and customs 
of the early period and those of Greek and Eoman times we find many suggestive 
allusions to methods which are not far different than those of the present day. 
Wliat a commentarj' it is on the profuse output of the obstetric and gynecologic 
texts of this era to road that the famous "Eosengarten” of Eucharius Eoslin was 
the first obstetric textbook to be issued in fourteen centuries. 

The modern period of obstetrics begins ■with the work of Mauriceau, van Deventer, 
and Portal, and from this wo are gradually carried to the development of the 
modern maternity hospital. One of the most interesting chapters in the book is the 
account of the Chamberlain family, and the development of the obstetric forceps. 
The story of puerperal fever is no less interesting, especially in -view of the fact 
that sepsis still remains the scourge of modem maternity. It is especially pleasing 
to note the large part which American surgeons took in the development of gyne- 
cologic technique. The obstetric classics, in many instances consisting of records of 
the original procedures and discoveries, are reviewed. This most interesting contribu- 
tion to the history of obstetrics and gj-necologj- deserves to be widely read. 

—FMlip F. Williams 

Gynecological Operations , and their topographic anatomic basis, by Martins, gives 
a survey of the gynecologic technique us practiced at the Goettingen Gynecological 
Clinic. In his foreword the author promises to gi%'e a short operative gj-necology, 
mainly based on topographic anatomy, designed for botli students and physicians, 
together with a brief text giving the pathologic background. It may be said that 
he has succeeded in performing this difficult task in an almost faultless fashion. 

The text is illuminated by 40d, chiefly colored, halftones, clearly drawn and well 
executed. I know of no other operative gynccologj- which is more clearly designed 
or belter illustrated. Throughout, the author uses conscrvati%-eness and good judg- 
ment for indications of the operation. The topographic anatomy is not concentrated 
in one portion of the book, but distributed ■»vith each operation so that it is lai- 
mediately available during the reading of the text. The schematic drawings arc of 
utmost value. 

^Gvnccolopj- nntl Obstctrlc*i, By Kdwin M. Jamc-con, M.D., Surgeon, 

Ho*=pJtal, etc., Saranac Lake, N. Y. 170 page.') witli .'i Illustrations. Paul B. Ilocotr, 
Inc.. New York. IWO. 

“Die Gynneliolociftelien Operiitlonen. Von Prore.-JKor IJr. Heinrich Mnrtlus, 

,ler Univcrslt.aets-Prauenkllnlk in Gocttingc-n. Sl»(5 Selten, mit iOl, zum groe.esten 
farblgcn Abbilclungen und Bilderrclen. Vcrlag von Georg Thlenie, I>dpzlg, 103<. 
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The case which speaks most higlily in favor of this method is that well-known one 
of Wagner who performed tlie operation of Schubert in a patient in whom the 
vagina had been entirely destroyed by postpartum sepsis. Later this patient de- 
livered 3 children through the newly made canal. 

The author lias made no attempt to gather the literature in order to determine 
the actual mortality following his type of operation. 

—11. T. Franl: 

Mathey-Cornat lias covered Gynecological Badiotherapy^f^ in a well-written mono- 
graph. There is a short introduction on technic and dosage, cautions to be em- 
ployed, the dangers and bi-etfects which may be encountered. 

Radiotherapy is recommended for endometriosis, both pre- and postoperativcly 
in the treatment of fibroids. He prefers daily fractional dosage extending over 
twenty to twenty-five days. He wisely excludes any doubtful cases and also young 
patients in whom myomectomy could be performed. He concludes that failures arc 
rare unless based on the wrong diagnosis. 

For uterine bleedings in the young as well as for permanent sterilization, his 
choice is radium in preference to x-ray. In tuberculosis of the genitals his results 
have been good. As most other men in this field, he believes that operable corpus 
carcinoma should be treated by surgery. 

Both for sarcoma of the uterus and for chorioncpithelioma as well as for ovarian 
malignancies, he advises only postoperative radiations. For carcinoma of the 
breasts, pre- and postoperative radiation is used. 

The monograph is well illustrated. It incorporates in its pages much of the 
world’s literature referring to the subject. 

—B. T. Franh 


TJie seventh volume of Ergebnisse der medizinische,n Strahlenforschung^^ is 
first one to appear since 193.3. It contains a fund of interesting material. The 1- 
articles with the exception of 2 from Ziirich and 1 from Czechoslovakia, arc all from 
Germany. The first one deals with dextroversion of the aorta, a condition rarcb 
giving symptoms, usually an accidental x-ray find but sometimes causing esophageal 
or tracheobronchial disturbances. The next takes up Jland-Christian-Schiillcr dis- 
ease. One hundred and forty cases have been reported in the literature. The defects 
in the membranous bones, diabetes in.sipidus, and exophthalmos, as well as xanthoma- 
tosis, give a clear-cut clinical picture. Good efl’eets are reiiorted from x-ray thcrapj. 

Osteosclerosis fragilis goneralisata, the so-called Albcrs-Schoenberg “marble 
bones,” is a disease existing from earliest infancy, showing diffuse osteosclerosis, 
fractures due to fragility, and change in tlie blood morphology — anemia, hemoglobin 
even down to 20 per cent, micro- and macro-erythrocytes, poikilocytosis, etc. Eo' 
larged posterior clinoids, optic atrophy, and sequestration of the lower mandible 
may be noted. The blood calcium is u.^ually doubled. No evidence that the para- 
thyroids arc involved has ever been ofTered. 

Ostcopoikilie — “ o.steopathia condensans di.«scminata ” — of which 72 cases are on 
record, recognized by the jiunetate or linear striafion of the bone, often aceomjianied 
by scleroderma and dwarfism, is described. Another interesting condition is myosiln' 
Ossificans progre.ssiva whicli in (»2 to 70 jier cent is accompanied by microda'-tyly. 

Of various other conditions d<>scribed may be mentioned lung atelectasis, perfora 
tion of the kidney pelvis and ureter during jiyelography without severe clinical s>mp 


^'IlmlleH'Craptc OynCcotoBlnnc. Par K. Matlicy-Cornat, rarliolonlsle ilc.s lififittnu*. 
f'te. J’.'jtces. Til.'isson ct C1‘*. Paris. 1930. 

OKrccIinissc «l»-r >Ici!lr!til*clicn Slrnlilrnforsrliiinj;. Iter.-itJst'CKebcri yen HoR* ' 
Hottlius- n. Jo'-ncllnir. Martiiw un.l f-Viilnz. P.nnU VII. 032 .‘Teiteri mlt 2:H Jbbimutm 
Irn Text. Vi-rlm: von Gi-orn l.s-lpzlK, 1930. 
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In the operation for fibroids he counsels the retention of the cervix unless special 
indications for complete hysterectomy are found. Unlike so many German authors, 
he does not approve of re-infusion of the blood shed into the peritoneal cavity in 
ectopic gestation but prefers a donor for the transfusion. 

In the treatment of tuberculosis of the adnexa he favors small, frequently re- 
peated dosage of x-ray. In unilateral ovarian malignancy, he advises bilateral 
oophorectomy and hysterectomy unless the indications for limiting the procedure are 
very strong. 

In the operation for tubal ligation, he describes the inguinal canal route in ut- 
most detail with 19 illustrations. There are also numerous operations described for 
the treatment of malpositions of the uterus. In the treatment of cystocele, although 
the technique includes careful separation and elevation of the bladder, a modified 
Stoltz circular suture is still employed. He likewise exposes the levators and 
sutures them together in perineorrhaphy. 

Although one may differ in minor details and have preferences for modification 
of technique, it is a pleasure to read tliis book and to study its excellent illustrations. 

— B. T. Frank 

The purpose of this small work, Urology in Women , is to present only the 
urologio lesions peculiar to women. The incompleteness necessitated by such an 
intention rather limits the usefulness of the book by making it an adjunct to larger 
works on surgery or urologj’. 

In revising the text an interesting discussion of the rather rare lesion of endo- 
metriosis of the bladder has been included, as well as a section on vesical neck ob- 
struction. Among the notable revisions are the discussion of changes in the ureters 
during pregnancy and menstruation, the dietary treatment of pyelitis and on 
nephroptosis. There is a marked tendency to recommend proprietary therapeutic 
agents by their trade names. 

The subject matter is well handled and the book should be useful, though in no 
sense a work of reference. 

— Philiy F. Williams 

The Besulis of Ovarian Graftingio is a report presented by Mocquet and Cotte 
before the Forty-fifth Congress of the French Surgical Association. The subject of 
tliis monograph is divided into 2 main parts, the first dealing with experimental 
grafts by Mocquet, the second and larger portion with surgical grafts in the human 
being by Cotte. 

This short monograph will be found of great use for anyone interested in finding 
the literature and the results obtained in ovarian grafting. The conclusion that 
homographs and heterographs are rarely of value is in keeping with the general 
experience of the profession. 

— B. T. Frank 


Schubert in a small monographic describes the technic of his operation for the 
establishment of an artificial vagina. His material comprises 32 patients operated 
upon, with one death. The operation, beautifully illustrated, utilizes the lower por- 
tion of the rectum for the artificial vagina. Then, through the sacral route, the 
upper portion of the rectum and sigmoid are drawn down and sutured, within the 
anal sphincter, to the skin. 


Catherine Lewis. M.S. (Lond.), F. R. C. S. (Engl.) 
Wood°& ComS^Bautt^^ Second edition. Illustrated. 100 Pages. William 

1 Creffos Ovarlennes. Pierre Mocquet de Paris ct Gaston Cotte do 

ChhmrgilT 1930 ^ frangalse de Chirurgie, XLV Congi-C-s frangaise dc 


Kiienstliclie Schpldonbildung aiis do 
00 Sclten mlt sr., tolls larhigon AhbUdungen 


Masfdarm. Von Dr. Gotthard Schubert. 
Perdinand Enhe Verlag, Stuttgart. 1030. 
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The second portion of tliis short monograph is a description of causes of leucor- 
rhea and its treatment. Little new has been added to our knowledge for the relief 
of this unpleasant symptom, 

— B. T. Frank 

Facts and Frauds in Woman’s Hygiene^* by Rachel Palmer and Sarah K. Green- 
berg is a medical guide for the laity against misleading claims and dangerous prod- 
ucts. It is well written, terse, and hits straight from the shoulder. There is no 
hesitation in mentioning innumerable products which have gained a large number of 
users simpl}' through misleading advertising. In addition, the various subjects dis- 
cussed should give the reader additional insight. The entire realm of "feminine 
hygiene" including menstruation, dysmenorrhea, irregularities, leucorrhea, sterility, 
and contraceptives is taken up. Certain particularly dangerous drugs such as 
those containing amidopyrine are singled out. Tlie book should fulfill a want for 
those ■who are in doubt about many of these subjects, among -ivhom I am loath to 
confess many physicians must be included. 

— F. T. Frank 


Sex Problems 

Havelock Ellis has -u-rittcn a Psychology of as a manual for students. In 

this eomparativelj" short volume of 377 pages, he has compressed the contents of his 
seven preceding treatises. As heretofore he emphasizes the normal phenomena of 
sex and shows how wide a frontier exists between the normal and the abnormal. 

The statement that in scientific knowledge of sex, physicians are often less in- 
formed than tlieir patients, must be conceded as true. He describes the biology of 
sex, including its determination by the chromosome, the intersexual form, hormonal 
deviations in later life, the sex impulse itself, the erogenous zones, and the periodicity 
of sex impulse, furthermore, the relation of the 5 senses to se.\'ual impulses. 

He next takes up children, particularly libido as a general manifestation. In 
cliildren there can be no homosexuality where there is not as yet a conception of 
sc.xualitj', Tlie discussion includes such well-known matters as the Oedipus com- 
plex, masturbation, narcissism, etc., in detail. Tlie sexual impulse in youth and 
sexual deviations in the adult are described and analyzed. Among the main contents 
of the book are chapters on marriage and the art of love. 

This very sane treatise which docs not attempt to enter into the subject of 
psychoanalysis, although it does not deny its applicability in appropriate cases, is not 
only of extreme value to the student, but should be in the library of physicians as 
well. 

—F. T. Frank 


The Single Woma^i and Her Emotional Problems^^^ is a s>Tnpathctic study of the 
psychologic ditliculties of the large group of more or ]e.s 3 independent single women 
who arc forced to live out their lives as best they can without the natural fuldllment 
of their normal i>hysiologic function.®. To this group of women with sympathy and 
an evident undcr.«tanding the book i.s olTered. 

The author discusses the origin of this group of women which she feels results 
from the further education of women, their professional training and in part the 
aftermath of the di.®location of society following the IVorld War. She diBCUS.‘'c.s the 

-Tarl** and I'rniid® In tVomiiri'® IfyK-lcnc. IJy Rfichcl Lj'nii Palmer and Sar.ali K. 
CrofUbf-rf,’'. M.D. <T11 p.'ines, Tl'.i; Vannuard Press, New Yorlc, RtUI. 

" Pfcvrliolocy nf Sex. A ^lanua! for Students. By Havelock 7^111.®. t'cnes. 

JemiT.soti nook.s, liic.. New York. IKn. 

^Tlie .‘iincle tVonian and Iter Kniotlonal I*roblem«, Py U-iura TIutton. PtiX.'dcIan. 
lUKtllute of -M'dica! I’.jycholofjy, Ixmdon. tVllllani Y.'ood & Co., Baltimore, Isja. 
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toms, and tuberculous adnexitis Jn wliicli 80 per cent are cured by x-ray therapy. 
On the other hand, in nonraalignant uterine bleeding radium is preferred to roentgen 
rays. 

The last 3 papers deal respectively -with the treatment of esophageal carcinoma, 
lymphogranulomatosis, and radiotherapy in the treatment of mammary carcinoma. 
The reproductions of the x-ray photographs which play a large role in the descrip- 
tion are extremely good. 

— Jl. T. Frank 

The second edition of Gynecology for Nvrses^f> by the Drs. Crossen is a well- 
planned, attractively prepared book. It is well designed for study and teaching, 
profusely illustrated, and covers the subject in a verj"^ readable fashion because of 
its precision and directness. 

Particular attention has been paid in tliis new edition to our most recently ac- 
quired knowledge of physiology’, especially to that of the ovary and the pituitary. 
There is a very clear chapter on endocrine disorders. 

— H. T. Frank 

Prostitution'^'^ by Tage Kemp is based on investigations made in Copenhagen, 
partly financed by the corporation of tlie city’ and partly by the Rockefeller Founda- 
tion. The text deals with the abolition of the regulations of prostitution in Denmark, 
as well as with the laws now in effect. The very evident fact that only 29.4 per 
cent of those examined were mentally’ normal and without defective intelligence is 
emphasized. This is a serious contribution to the subject. 

— Ti. T. Frank 


Tile second edition of Kahr's Conservative Therapy of Wo7nen’s Diseases^" fol- 
lows the first after an interval of only- two years. The author has covered the field 
very fully in such a fashion that either the general practitioner or the specialist can 
readily find all the current methods applicable to a ^ven condition. In this new 
edition such advances in hormonal therapy’ as have been developed in the last few 
years have been incorporated. In the treatment of infantile gonorrhea, just as in 
this country’, exhibition of large doses of estrogenic substance is advocated. For 
the cure of gonorrhea, however, I see no mention of hy’perthermia, a new method 
which is being used in this country’ with increasing frequency’ and good results. As 
so often is the case in book's of tliis type, a huge number of prescriptions are in- 
corporated in the text. 

— B. T. Frank 


The second enlarged edition of Hans Bunge’s monograph on Bleeding and 
Lcucorrhca^a appears as Volume IX of Medizinische Praxis, a series for post- 
graduate education of physicians. 

Ihe second edition takes full cognizance of the changes in our knowledge of func- 
tional bleeding based on hormonal investigations. 


Harry Sturgreon Crossen, Professor Emeritus of Clin- 
r School of IMctlicine, etc., and Robert Janies 

Gynecology and Obstetrics, Washington University 
engravings including one color 
plate, and 31(» pagvs. The C. V. ^losby Co., St. Louis. 1030*. 

Kemp, M.D., Copenhagen. Translated from the Danisli 
lVi(! ^ ^larie tt ernor Korneriip. ...Xi p.-igcs. Levin & ilunksgaard, Copenhagen, 

EyaHcnUratiklieUen. Von Professor Dr. Heinrich Kahr, 
Wien, etc. Z%vcite, neubcarbeitete und 
Ncrmcliite Auflage. SJ, Seiten. t erlay %-on Juliu.s Springer, Wien, lilii". 

Professor Dr. Hans Runge. Dircktor der Universltaets- 
ft.-iuenkllnlK. Hoidellwrg. Zwoltc, oi-weiteite Audage, nilt 18 Abbildungcn auf 11" 
.Solten. Vorlag von Theodor Steinkopf. Dresden, 1030. u u jxi 
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This discussion of Contraception as a Therapeutic Measurers concerns the 1,152 
dispensary patients referred to the Bureau for contraceptive advice in Baltimore 
by physicians. Since this survey was conducted in a southern city it is somewliat 
surprising that only one out of live patients was colored. In any study of the 
use of contraceptives it is generallj' believed that the patient must be intelligent 
enough to understand a rather exact technic, and it is interesting to note that Dr. 
Moses considers that CO per cent of her patients had a low degree of intelligence and 
only 4 per cent had a high degree of intelligence. She states that contraceptive.s had 
been used previously by many of her patients before they had been referred to the 
Bureau and only 15 per cent had any success in their attempts to limit their families. 

A noteworthj' fact brought out by the study of this gi-oup of women show.s that 
there has been a very high abortion rate; approximately .S7 per cent of the 981 
nontherapeutic abortions were admitted to be either criminally or self-induced, and 
the average number of abortions per patients had been 2.1 per cent. 

In a group of women advised as to methods I'ecommended, namely, the vaginal 
diaphragm, vaginal jell}', and douche, only 2.1 per cent of the total treated patients 
were actual failures, and in a group who became pregnant, a gross number of 234, 
roughly 71 per cent, were women of low intelligence. In the women who became 
pregnant, either the method advised had not been used or ineffective material or 
faulty technic seemed to be responsible factors. Over 22 per cent of the patients 
treated could not be located for follow-up work. A noteworthy finding was the 
physical and mental improvement observed in many women due to the respite from 
childbearing and relief from fear of pregnancy. No definite injury or sterility was 
noted following the use of the method. 

This Bureau began with a very definite purpose of studying women in whom 
ifiiysicians felt contraception was advisable and this small book represents the 
worth while factual presentations of the work done. To those who are interested in 
the statistical aspect of birth control this book will be of value. 

— riiilip F. Williams 

This Medical History of the Control of Conception-^' gives a comprehensive re- 
view of the age-long and world-wide attempt, for one reason or another, of all peo- 
ples to limit reproduction. In such a widely collective study, the social and economic 
imputations are of almost equal interest with the medical and historical items pre- 
sented. The book appears under the aegis of the National Committee of Maternal 
Health, one of whose members. Dr. Dickinson, lias written a friendly foreword in 
which he implies that organized medicine has side.«tepped its responsibilities in not 
taking an active jiart in tlie discu-ssion of this vital problem of control of concejition. 

The material is divided in six parts. Contracexitive technique before the dawn 
of written history discusses the known or traditional practices of prclitcrate soci- 
eties. It is evident that while the desire was wide the jiractice of contraception was 
narrow, and the population was limited, if not by disease then by abortion, in- 
fanticide, or sexual taboos. Through antiquity, Egj-ptian papyri, the ancient Jew- 
ish book.«, and the writing.s of the early Greeks and Romans the discussion of the 
jiroblcm in its various asjiects is traced. Among the available sources of earh 
eastern cultures the tenuous thread is followed in China, .lapan, and India, and 
pursued through the manuscri[tts of the Islamic period of medicine and the foil. 
Ijelief.s and lay literature of the middle ages. It is of jiassing interest to note tliat 
the etymology of the word “ condom” ha.H not been solved. 

^(’ontrarcptlon nt> ii Tlicruix-iillr Jlcimiirf, Ity Bessie L. Moses, M.D. hi* 

Tlie Wiliianis & AS'ilklns Coiiiriany, B:iUlmore, lortti. 

s^Medlrnt IlHtory «f tlonlrnrcjition. By Nominn K. Hirn-s, I’Ji.P. Bluxtnitc'l, 
paces. Tli" Wiliams A AVIlkins Coinpany, Baltimore. 
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friendships which arise between members of these groups, often sad substitutes for 
the companionship of marriage, remedies for loneliness, attempts to satisfy maternal 
instincts and other emotional states. Her handling of the psychologic problems 
involved gives excellent advice to women who have joined in a friendship unequal 
in one respect or another. 

The author verj- sanely discusses the sexual problems of the single woman and 
their relationsliip to her unfulfilled wifehood and maternity. Hei discussion of 
masturbation and homosexuabty is clear and easily understandable by the lay per- 
son and should be of great help in the instances where such problems are presented 
for solution. Sexual inversion and other perversions and neuroses of a similar type, 
as well as alcoholism and drug addiction are analyzed, not only from the point of 
origin but as well of treatment. 

In concluding the book, the author recapitulates the adjustments which may have 
to be made by many single women in their relationships to other women. She very 
wisely denies that the adoption of a child could be considered a suitable remedy for 
many of the problems of the single woman. She suggests many ways in which 
sexually unexpended emotional energj^ may be distributed in numerous and varied 
interests. This is an excellent book to be read by the single woman herself, by her 
medical advisor, and by her religious advisor. 

— Philip F. Williams 


The Married Woman,-’ written in collaboration by a well-informed sociologist and 
a physician, who is also a gynecologist and teacher, comprises a very practical 
volume for married women, with a clear and sane discussion of the various problems 
and situations which frequently confront her. The book begins with the physiologic 
and psychologic attitudes and inliibitions of postpuberty and early maturity period 
which influence the woman in marrying or not marrying. There follows a considera- 
tion of the right attitudes for the woman who is to be married, bringing out an 
especially important point, namely, the health of the two parties to the marriage and 
the signiflcance of various diseases in their future intimate union. Tliis chapter 
forms an excellent basis for the education of the phj'sician who may be consulted for 
premarital advice. The physical relationship of marriage is described in a suc- 
ceeding chapter with particular reference to mental as well as physical adjustments 
in the marriage act. As the book proceeds the problems of the ‘ ‘ seasoned wife ’ ’ and 
the common problems of marriage such as family relationship, her husband ’s business 
interests, her own gainful employment, as well as the marital relationship, are taken 
up. The advice is practical in eveiy^ respect. 

The subject of motherhood and woman’s fitness for motherhood particularly’-, with 
regard to the state of her health as well as that of her husband, with a pointed pass- 
ing reference to induced abortion, makes the subject matter of an excellent chapter. 
The hygiene and physical changes of pregnancy, the subject of prenatal care and 
delivery are simply described but with emphasis on necessary points of value. The 
re-adjustments when the wife becomes a mother is plain common sense. Tor the 
married woman who remains sterile, the chapter on the childless wife with its excel- 
lent advice as to overcoming the mental frustrations in the completely sterile woman 
wiU be of help. The book proceeds nith a discussion of the period of age fixation 
and the time of the menopause and describes the mental and sexual maladjustments 
and changes which are often present at such times. 

This book may bo heartily recommended to aU women and the reading of it will 
tend to a more sympathetic understanding by the physician of both the mental and 
sexual problems which his married patients may bring to liim for solution. 


— Philip F. Williams 


Pubulhcrlrt;!lenb™in®f ^TS pages. 
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Tlie subjects which will appear in successive issues are of equal historical and 
immediate interest. I mention only a few: Addison’s disease, Banti’s disease, 
Dercum’s disease, and Mikulicz’s disease. 

— B. T. Franlc 

Dr. Jacoby, who has previously discussed the interrelation of law and medicine, 
and education and medicine, considers in Physician, Pastor, and Patient^’’ topics of 
mutual concern to medicine and religion. The openminded presentation of the 
many subjects should promote a better understanding and cooperation of the two 
great forces aiming at human betterment. 

The first part of the book is devoted to an historic and philosophic reflection 
upon the development and practice of modern medicine. In the second part of the 
book, the effect of superstition upon medicine, the relation of various forms of 
religion to the general problems of hygiene and health are discussed, and chapters 
on the patient’s faith and the inexplicables in medical practice are introduced. 
The third part of the book deals directly with such vital problems as may be pre- 
sented to the physician and clergj'man simultaneously. As Dr. Jacoby says the 
relationship is connoted by the cry of the tragedy-stricken liome "telephone for the 
doctor and send for the priest.” Here he takes up contraception and artificial 
abortion, the divorce problem, sterilization, sex education, euthanasia, vivisection 
and the problem of privileged communications. These sections present a well- 
thought-out argument, pro and con, to help the medical and religious adviser whore 
such problems arise and their counsel is sought. 

This stimulating presentation may be profitably read by both physicians and 
ministers in order that they may develop a rational meeting ground in their mutual 
problems. 

— Philip F. Williams 

Medicine and Manldndss jg a series of seven lectures given at the New York Acad- 
em}' of Medicine by prominent physicians for the instruction of the lay public. A 
wide field is covered. The .subjects are such diverse topics as: How M’e Learned 
About the Human Body, Medicine in the Days of Louis XU’', Contributions to Medi- 
cine of the American Aborigines of Both Continents, Constitutional Factors in Dis- 
ease, Organic Background of the Mind, Y'itamins, and the Mysterj' of Death. Both 
the lay public and physicians will find this interesting and instructive reading. 

—B. T. Frank 


Miscellaneous 


Syphilis and Its Treatments^ is a timely book. There are many treatises on 
sj-philis but with the pre.«ent program of the Public Health Services .and associated 
institutions to make a concerted drive to eradicate this needlessly common disease, 
there is, as the author states in his preface, a need for .a clear, .simple and rela- 
tively complete account of the disease and its treatment. The author has admir- 
ably succeeded in this aim. 

In reviewing the book for this special journal one may omit the generalities of 
the topic and examine the portions of the book relating to obstetrics. It is note- 
worthy that aside from a discussion of the site of the initial lesion in the female, 


*’PJivsIcInn, Pastor, ami Patient. Problems In Pastoral Modlelno. B>' 

J.-icoby,' 390 pape-.s, Illustrated. Paul B. Uoeber, Inc.. New York, iiMu. 

»MVillclr>c and .'UnnUInd. Ivjcturcs to the Laity delivered at the -''\c-aOcmy 
iclnc In New York. Edited by Jairo Gald.ston, .M.i:). 217 paces. IX AppUtori-Ccnturj 

Cotnp'itiv. Now York. 

nSvablllH and It« Treatment. By -William A. lUnton, M.P.. Boston, Mass. 
pages? The MacMillan Company. .New York. 1030. 
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After a review of the recent past, the trials, the handbills, and the notoriety 
period, ending in the story of the career of Margaret Sanger, the author brings one 
to tile best of the book, a philosophical sociological analysis of the present status 
and technic of birth control with reflections upon the etlinic and political angles and 
possibilities of this world-wide movement. Tlie documentation of the book is sweep- 
ing in its inclusiveness; there are over seventy pages of author and source references. 

Tiiis book will rank liigh for j’ears as a reference work in this particular field of 
medicine and sociologj'. 

— Philip F. Williams 


The Single, the Engaged and the Married, by Maurice CHiideckel, does not strike 
the right note. It appears to overemphasize sexuality, even for a book of its kind. 
The physician reader will find it replete witli errors. Such a statement as appears 
on page 37, ‘ ‘ fourteen women past thirty-five had each a fibroma, or benign tumor, of 
the uterus. They had the tumor because they were not married, a high price for not 
obeying the laws of Nature, ” is a fair example. The book is unsuited to the lay 
reader because of the accentuation of sex abnormalities which would prove mis- 
leading. 

—P. T. Frank 


The Physician 


No more delightful bookss can be put in the hands of a last year medical stu- 
dent or a young doctor waiting for patients soon after he lias started in practice, 
than this mellow, understanding book written by Wingate M. Johnson. It is en- 
titled The True Physician with the subtitle The Modern “Doctor of the Old School.” 
It lives fully uj) to its title. This book is based on lectures to the graduating class 
of Duke University. Among other things, it contains the principles of ethics of the 
American kledical Association. 

Included in the topics discu-ssed are the interne locating for practice, the modern 
family doctor, the choice of general practice, specialization, group practice, or 
public health work. 

Most understandingly the author discusses the early days of practice. It is 
replete with valuable advice. Among other things, he warns against the drug addict 
and the woman seeking abortion who drift into the doctor’s office. The doctor as a 
citizen, the business side of practice, contacts with law and courts, and even the 
personal side of his life, contemplated marriage, social relations are taken up. The 
final chapter discusses what reading young medical men can do, not only medical 
but cultural. Altogether delightful reading. 

—P. T. Frank 


Volume I, No. 1 of Medical Classics, compiled by Emerson Crosby Kelly, con- 
tains a short biography and a full bibliography of Sir James Paget. In addition 
the full text of the three best-known contributions of this famous physician and 
scientist is given in full with reproduction of the original illustrations. This in- 
dudes On a Form of Chronic Infiamniation of Pones (Osteitis Deformans),’’ 
“Additional Cases of Osteitis Deforman.s,” and “On Disease of the Mammary 
.\reola Preceding Cancer of the IMammary Gland.” 

Tliis makes accessible in very attractive form these contributions which are now 
di Hi cult to refer to and which today are as important as when they were published. 


A treatise on the mutual adjustment 
Evmenl’ marnage. By Maurice Chideckel. M.D.. 2(VS page.s. 

-The True Physician. Tlic Modem Doctor of the Old School. Bv VVintrate M 
.lohnson. M.D. I.', 7 payes. Tiie .MacMillan Co.. Kew l^rk. lOao: " inpatc m . 

-^'Medical dussies. Compile<l bv Bmerson Crosiiv T-v*'Uv XT TV TXr.T.-.fTn-.rtMT- 
STU-ijory. .VU,any Merlical cillose. The Co.-.^BaiUm'me!"^ 
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the cervix. No mention of lymphogranuloma inguinale is given^ although esthiomenc 
probably covers some of these cases. I am surprised to note that menopause flushes 
are treated by repeated venesection. Liikewise, the injection of glycerin every two 
hours into a septic abortal uterus does not appeal to me. The same author lihcwisc 
describes the gynecologic operations -which are given in e.xtenso. Sterility in women 
is dealt with by Forsdike. The major emphasis is placed on the mechanical aspects 
of sterility. Tumors of the ovary are described by Green-Armytage. This chapter 
is short and insufficient. 

The urinary system and tlie male genital organs are covered by Ainsworth-Davis. 
The preliminary inve.stigations and diagnosis are very -^vell dealt -n-ith. The ketogenic 
diet is described in detail but more emphasis is placed on the acidification of the 
urine by mandelic acid. In the treatment of undescendcd testes, no mention of 
prepituitary preparations is made. 

An interesting chapter on the .sympathetic nervous system by A. Lawrence Al)el 
■null be found. The anatomj' of the abdominal sympathetic is very clear. There is 
a short but interesting exposition of this new field. 

To me the most interesting and original contribution is on the adrenal gland by 
Broster and Vines. Broster, who describes the surgerj', lias 15 cases of virilism 
operated upon without a death, an amazingly good record. Vines oiTer.s a new test 
for determining the presence of the virili.sm factor in the adrenal by means of a 
Fuchsinophil stain (Ponceau fuchsin). 

The next portion deals with injection treatment of hernia, hemorrhoids, hydrocele 
and varicocele, and varicose veins. 

The concluding chapter by Buxton covers the subject of orthopedics. 

Much of interest not only to the general profession but also to surgeons will be 
found in these pages. 

— 7L T. Franl: 


Pincus' The Eggs of Mammals^^ is a most interesting and stimulating .short 
monograph. It deals with the behavior of the mammalian egg from its genesis in 
the ovary to its implantation in the uterus. The author docs not believe that the 
definitive ova of adult life arise from the primordial germ cells. On tlie (;ontrar\, )u. 
favors the view that the mammalian o-va have a short life with a periodic produc- 
tion of new ova, the rate of their proliferation varying with the various stages of 
cstrus and pregnancy cycles. Tlie determining factor, according to Pincus, is the 
pituitary- secretion which inhilnts follicular changes, favoring maturation of the o\.i. 

He considers regeneration of ovogenctic tissue improbable in mammals, based on 
the -n-ork of Parke.s, but concedes the regeneration of anovular follicles after x-r.iy 
destruction of the existing ova. These anovular follicles arc capable of producing 
ovarian hormones. 

Vliile the reviewer realizes that in such pioneer studies some evidence fhougli 
hypothetical must bo considered, lie cannot agree with the view cxprc.ssod that 
granted that pituitary secretions arc concerned with the ])rnmotioii of ovulation .in' 
hiteinization they presumably inhibit ovogenesis to a certain extent; nor that I a. 
thyroid may promote ovogeiie.'ii.*' directly. The facts at prc.sont available are f.ir 
too slender to -warrant any definitive judgment. This ajijdies as well to hypo 
thetie.al atresia suppressing hormone. 

This monograph is very well worth reading. It is the first of a ."erics of experi- 
mental biology monographs of which ]•} others are already announ''ed. 

—A. T. Ermf- 

<!Tlir l-KC" of By Grcirory I’iacu;;, A.'-.'‘l.“tnnt 'cmv! 

r!iy.^o!oiry, JIarven! University. ICO miir.-s, illm.tn.t-.l. Ttm .Mac-Mlllan Comedo.. 

New York, iri,''.':. 
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practically no reference is made to lesions of the disease in the female reproductive 
tract. The incidence of the disease in pregnant women is discussed from the racial 
angle. The primary lesion in the cervix is believed to be frequently overlooked or 
as frequently not recognized. The alcohol test (page 51) is not considered satis- 
factory in the female. The discussion of the infecting of married women by hus- 
bands early in the tertiary stage is of note in explaining the occurrence of syphilis, 
with no history of lesion or symptoms, in pregnant women. 

The chapter on syphilis and marriage brings out clearly and significantly the 
position of the obstetrician or famity physician in preventing social and reproduc- 
tive tragedies. The advice given is concise and the author’s conclusions are clin- 
ically sound. The chapter on congenital syphilis shows an estimated percentage of 
that condition in from 2 to 5 per cent of our population. The ideas of transmis- 
sion are well established, the rules for preventing congenital sypliilis are modem and 
effective, and the author feels that this proportion of sy^philis could be almost en- 
tirely prevented. He recommends a routine Wassermann of every pregnant woman 
regardless of social status. Fortunately, this practice in clinic service is slowly but 
surely gaining in the United States. There is an excellent discussion of the signs, 
symptoms, and therapy of congenital syphilis. On page 275 under treatment of 
syphilis during pregnancy, caution is advised in the dosage of the heavy metals and 
arsenicals on account of the possibility of injury to the kidneys and liver. 

Tliis book should be read by the obstetrician, who in his work has the opportu- 
nity to promptly eliminate congenital sypliilis, as well as to educate a large portion 
of the public in the campaign to eradicate the disease. 

— Philip F. Williams 


The second volume of Postgraduate Surgery, edited by Rodney Maingot, con- 
tains more than 1,800 pages. The subjects covered include the head, spinal column, 
and salivary glands by Wakeley. The treatment of head injuries is very conserva- 
tively handled. An interesting chapter on cranial tumors is given. The advice that 
pituitaiy adenoma and carcinoma, if unaccompanied by papilledema, may be treated 
by radiotherapy is given. This entire part is illustrated uith excellent x-ray photo- 
graphs. 

The neck is dealt with by IMieeler who uses either local, block, or rectal oil ether 
anesthesia. Avertin is not mentioned. The parathyroids are discussed very cur- 
sorily. No inclusion of scleroderma or Raynaud’s disease is found. The breast by 
Love is much scanter in contrast to other important chapters. Both the anatomy 
and operative technic are barely touched upon. The important subject of the breast 
and its diseases deserves much more adequate treatment. 

In contrast to tliis, the thorax is dealt ^vith in considerable detail by two authors, 
Sleigh Johnson and T. Holmes Sellers. Johnson treats of postoperative chest com- 
plications and artificial pneumothorax. He discusses the medical aspects of cliest 
troubles, including lung collapse, embolism, postoperative pneumonias, abscess of the 
lung for which he advises “ bronchoscopic aspiration,” cardiovascular complications, 
artificial pneumothorax. Much apparatus is described and illustrated. 

The subject of surgery of the thorax is taken up by Sellers. Tliis includes resec- 
tion of the ribs for tuberculosis, phrenicectomy, empyema, both acute and chronic, 
but a description of the operation for pulmonary embolism is not included. The sur- 
gery of the chc.st concludes with tumors and broncluectasis. This is very good. 

The female genitals are described from various aspects. Regional Gynecology 
and Gvmecological Operations are by J. Lyle Cameron. Apparently the watch spring 
rubber pessary is still used abroad. He emphasizes Schiller’s test for carcinoma of 


Sur^or.v. Etlited by Rodney Maingot. Senior Surgeon to tlie Roval 
yt aterloo Hosintal and to the Southend General Hospital, etc. Volume II. With 1.131 
ngurcs in the text, 3.i)i2 pages. IX Appleton-Century Company, New York, 1030. 
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and their balancing, form an interesting story -well calculated to be understood and 
appreciated by tlie layman. Such dietary aberrancies as vegetarianism and fasting 
are discussed. 

The problem of Aveight control is simply and clearly explained, and the patent 
medicine fakes and ballyhooed diets debunked. Three well-constructed diets, for a 
fortnightly period to lose, maintain or gain weight are detailed. The statement is 
made that weight loss should at no time exceed two pounds a week. There are 
included standard 100 calorie tables and percentage element food source graphs. 
The book may be warmly recommended to the public. 

— Philip F. Williams 

Dr. Logan Clendening, author of several books on medical subjects written es- 
sentially for the laity, now turns to food. His latest is The Balanced DietM In it 
the author in his well-known clear, interesting style presents a discussion of the con- 
stituents of foods as well as diet in health and disease from a middle-of-the-road 
point of view. There is also a commendable attack upon food faddism, and liere 
he writes energetically and with malice aforethought. 

Regardless of what one’s opinion may be as to the propriety or advisability of 
the dissemination of medical literature to the general public by physicians, it must 
be admitted that this book will be extremely valuable not only to the laity but also 
to physicians. Since the written is always so much more efficacious than the spoken 
word, it may help the latter in perhaps eliminating some of the skepticism that pa- 
tients not infrequently manifest when certain healthful but obnoxious diets are 
prescribed. 

Numerous tables and illustrations showing the constituents of the common foods 
as well as their caloric value are also presented. 

— FranJc Spiclman 

This widely used dictionary"*? with the appearance of this new, revised edition 
celebrates its twenty-fifth anniversary. It reflects the latest revisions of the U. S. 
Pharmacopoeia and the National Formulary with the addition and elimination of 
many drugs, and changes more recently adopted in chemists’ spelling. The elimina- 
tion of required instruction in Latin and Greek by many American colleges made xt 
desirable to include a .short chapter on medical etjunology, dealing with medical 
orthography and the common prefixes and suffixes, Latin and Greek, used in med- 
ical nomenclature. There also is added a list of English terms which by the Ana- 
tomical Society of Great Britain and Ireland Iiavc been suggested to replace in part 
the official Basle Anatomical Nomenclature. 

— IJiipo Bhrenfest 


Boy or GirU^ by Dr. Jules Rcgnault, who according to the title is cx-profe.“.sor of 
anatomy at the Naval Medical School, is a farrago of nonsense based particular!} 
on the defunct Albert Abrams’ method. Rcgnault also presided at a conference of 
“radiotcllurists and sorcerers.” In his biography, supposedly written by tlic 
editors, it mentions that he operated upon himself under local anesthesia for hernia. 
According to the text, women can have the choice of girls or boys to suit themselves, 
if they follow the directions given by the author. 

— T. Frank 


*'TUi' IXalnnrrU Did. By Loc.'in Clemlenlni,', M.P., Professor of CUiiIcfil >tedhj'V’- 
Unlvonslty of Kansas. IlhistrateU. t’07 iiaRC-s. D. Apj.Ieton-Cenlury Co., New t orJe. I-’ -''- 

<rMe<llenT Dletlonnrj’. By ThoinaH LaUirop .Stednian. A..M.. M.D. 
crlltJon. 3,201 pritrcH, WilUrtm AVoo^l nn»i Company, IJaUlmon*, 

*ntle on Gareon. Par Docteur .Tiiles BepnaliH. KdlUons :j<-(llel«, Parle. J(C<1 
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This volume^ the seventh in Les ProHetnes D’Oncologiep^ is dedicated to the 
memory of M. I. Lifsliitz. It is written in Russian but, fortunately for the reviewer, 
a majority of articles have summaries in French and English. While the English 
is somewhat quaint, it is understandable. 

The 19 articles are by numerous authors. One group deals with gastritis and its 
relation to carcinoma. Another group describes the effect of ''prolan’' upon the 
growth of experimental cancer. The final group concerns itself with clinical cancer, 
including that of the skin which appears to be extremely prevalent on exposed parts 
in the Ukrain. Eadiotherapeutic measures for combating clinical cancer are dis- 
cussed. 

— B. T. Frank 


Volume I, Part 2, of The Patient and the Weather, ■is contains 7S1 pages, with 
iTiTiiimp.rn.b1e graphs, maps and illustrations. The first volume was devoted to the 
grapliic distribution of diseases in the United States, with the inference that 
meteoroldgic environment had much to do with the reaction of the human organism. 
According to the author, medicine has concentrated too much on infectious diseases. 
He quotes Haldane as saying that we must direct our views from microorganisms 
to the patient. Tliis will imply closer study of the environment. The constitution 
of the patient should take into consideration the limitations of biological reactions 
as regulated by the autonomic nervous system and as influenced by the meteoro- 
logical environment, in normal indmduals to start with, including chemical, endo- 
crine and nervous factors. The organism swings in a definite rhythm, increasing 
and decreasing as far as its oxidation, its pH, metabolism, blood pressure, etc., are 
concerned. The peaks and drops are both of clinical significance. Even the possible 
changes of the human organism in response to the ordinary common meteorological 
changes have been studied. A wealth of clinical detail and statistics are included. 
This book will appeal to the statistically minded because of the huge amount of data 
and documentation. 

—B. T. Frank 

Cobb’s Preface to Nervous Disease** is based on fourteen years’ teaching of sec- 
ond-year students in neuropathologj’. To quote the autlior’s own words, it is "a 
brief, concurrent anatomy, physiologj', and pathologj-. ” In a short compass of 173 
pages, this large task is attained by means of careful selection and compression. 
Simple but well-executed diagrams as well as a short bibliography at the end of each 
chapter add to the value of this manual. 

— B. T. Frank 


Food, Fitness and Figure*'^ is a story of our sources of strength and liealth writ- 
ten for the intelligent public. Tlie subject is one of universal interest, and the facts 
presented are not only correct but are given in a very pleasing manner. The struc- 
ture of the dietary elements, their basic components, the sources and need for 
iodine, calcium, the vitamins and the beverages, the constituents of a normal diet 


D’OncoIoplc. Tome VII. fidition ;\I(5dJcale d’Ktat D'Ukraine, 1935. 

^ "The ratlent nira the Weather. By William F. Peterson, M.D. Volume I Part 
Vlch^ 1930 ^ InteRTation. Illustrated, 7S1 pages. Edwards Brothers, Inc., Ann Arbor, 

"A rrefnee to Nervous Disease. By Stanley Cobb. M.D., Bullard Profe'isor of 
BalUnmre'^ioso' Medical School, etc. 173 pages. William Wood & Company, 

"Food, Fitness and Figure. By Jacob Buckstein. M.B., Consulting Pbvqician in 
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microscopic diagnosis of cervical cancer will not be improved until both the clinician 
and the pathologist learn more about pseudomalignant and possible premalignant 
lesions of the cervix. 

Mitotic figures are occasionally seen in the basal layer of the normal cervical 
epithelium and are to bo loohed upon as evidence of the normal growth and repair 
of the cervix. 

Cervical lesions may be sjjolcen of as ‘'precancerous” when it is understood that 
the term implies that they Tiiight, though not necessarily will, become cancerous. 

Leucoplakia of the cervix is a patliologic entity which may show cellular changes 
suggestive of cancer, though invasion is always lacking. 

An interesting case is described of intracervical carcinoma, diagnosed nath the 
aid of the >Schiller (o.st, and in which the malignant growth extended over the entire 
endometrial surface of llie uterus. 

The importance of bioj)sy is indi.sputable, but its value is increased if the 
specimen is immediately fi.ved and serial sections are made. 

The application of Liigol ’s solution with the atomizer simplifies the Schiller test 
which is undoubtedly of some value in the diagnosis of early cancer; whether it is 
a specific test for the :ibH(iiice of cancer is questionable. 

Wst. C. Henske. 

Wetterdal, P.: Docs the Microscopic Diagnosis Afford a Prognostic Guide in 

Cervical Cancer? A*<a ob.st. ct gynec. Scandinav. 14.: 302, 1034. 

In the Eadium Tlouic at Stockholm a study was made of 354 cases of cervical 
cancer to determine the relationship between the histologic appearance of the 
cancer and the resuKs oblained with radium treatment. Clinically the cases were 
divided into th(! four groups proposed by the Cancer Commission of the League of 
Nations and the wore followed for at least five years. The percentage of 

cures for the difr<‘reut groups was so nearly identical that the author believes it safe 
to assume that the microscopic appearance of the cancer is of no prognostic sig- 
nificance. KaniMiker came lo the same conclusion from an analysis of cases studied 
microscopically and treated cither by operation alone or by combined operation and 
radiation thcrajiy. 

.T. P. GnEENIIIEE. 

Feldwlg: The Relation Between the Histology, the Prognosis, and the Thcrtipy 

of Genital Carcinoma, Ztschr. f. Gcburt.sh. u. Gj-nak. Ill: 1, 1035. 

Peldwig studied 422 cases of cancer of the uterus, vagina, and vulva histo- 
logically. lie .divideil the I'ascs into four grades: ripe, middle ripe, unripe and 
Structurcle.ss. He found :idonocarcinonia and squamous cell cancer present in the 
same lesion in 2.1 per cent of all the cases. The ratio of squamous cancer to 
adcnocareinoimi of the cervix was about 10 to 1 ; and the same ratio, hut reversed, 
applies to eanecr of tlie fundus of the uterus. He found that the maturity of Hu 
cancer cell inere.ases with tlie age of the patient. There are differences in radio 
sensitivity in the various grades of cancer, but an absolute radiorosi.stanee does 
not c.xist. Adenocarcinoma of the cervix was found to be more resistant to radiation 
tban wns squamous cancer. Fnictional irradiation produee.s the best re.suUs in 
cancers of the middle ripe group rcgardles.s of location or cell difTerentiation. ' 
moderate number of mitose.s and a moderate degree of hornifieation as welt as a 
cellular reaction (lymjihocv-ti’s, leucocjies or eosinophiles) indicate the most fa'or 
able prognosis from irradiation. Surgical results were slightly better in the 
of low inntnrity than those with more adv.-meed maturity. (The reviewer dai. 
not believe that the author'." figures for adenocarcinoma-."qtinmous cancer rritio 
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Carcinoma 

Beimers, Carl; Besults WitTi the Klein. Carcinoma Beaction, Miinchen. med. 
■Wchnschr. 83: 1375, 1936. 

Beimers reports on the Klein reaction in 691 blood tests made on as many pa- 
tients. Of these, 438 cases were definitely diagnosed clinically and histologically as 
follows: (a) 38 cases of malignant tumors (not skin carcinomata) with the Klein 
reaction positive in 32 and negative in 6, a correct average in 84.3 per cent; (b) 
28 cases of benign tumors giving a positive Klein in 2 cases and negative in 26 cases, 
a correct average in 92.9 per cent; (c) 372 cases that were cancer-free with a positive 
Klein in. 19 cases and a negative reaction in 353 cases, a correct average in 95 per 
cent. Among the 691 cases there were also 24 which had not been completely studied 
when the Klein reaction was made, but in which finally the reaction was determined 
to he correct in 23 instances and false in 1, a correct average of 96 per cent. There 
were also 172 cases in which certain factors, such as preceding x-ray and radium 
treatments, operations, medications, hemorrhages, etc., might be considered as inter- 
fering with the proper interpretation of the Klein reaction, a fact to which Klein liim- 
self has called attention. Of these 172 cases there were (a) 42 cases with malignant 
tumors in which the results were correct in 33.4 per cent and false in 66.6 per cent; 
(b) 130 cases which included those that had benign tumors and also those that 
were tumor-free in which the results were correct in 70 per cent and false in 30 
per cent. The remaining 57 cases w'ere not available for complete and final diagnoses. 
Althougli the percentage of correct results was slightly higher in the iionmalignant 
cases, the malignant conditions seemingly can be diagnosed with a certainty in about 
90 per cent of cases. 

C. E. PROSHEK. 

Grbgler, Fritz: Experience With the Klein Carcinoma Beaction, Munchen. med. 
Wchnschr. 83: 1377, 1936. 

Grbglcr summarizes his results with the Klein carcinoma reaction in 90 clinic 
cases, suspected of having malignant tumors. There were available for exact study 
68 cases in whom there were no disturbing or complicating factors. In 92.6 per cent 
of those the Klein reaction proved to be correct. This corresponds with the findings 
of other clinics. 

C. E. Proshek. 

Hendriksen, Erie: Prccancerous and Carcinoid Lesions of the Cervix TJteri 
With Comments on the Schiller Test, Surg. Gynec. Ob.st. 60: 635, 1935. 

In the great majority of cases, the diagnosis of carcinoma is simple, either clini- 
cally or pathologically, and micro.scopic examination is only confirmatoiy. The 
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demonstrating this point. To what extent the various experimental factors such as 
trauma, estrin, and corporin, respectively, are responsible for the results obtained 
also needs further analysis. 

Wm, C. Henske. 

Crossen, E.. J., and Hobbs, J. E.: Relationship of Late Menstruation to Car- 
cinoma of the Corpus Uteri, J. Missouri M. A, 32: 361, 1935. 

The incidence of late menopause in cases of adenocarcinoma of the fundus uteri 
is about four times as high as it is in normal cases. In this series, a study of the 
slides of previous curettages done in fundal carcinoma cases indicates that en- 
dometrial hyperplasia is an important predisposing factor in adenocarcinoma of the 
fundus. A study of such slides whenever possible will help to settle definitely the 
question of the importance of endometrial hyperplasia as an etiologic factor in 
fundal cancer. Late menopause, especially when extending to the age of fifty, is a 
warning of a tendency to endometrial malignancy, and adequate treatment should 
be given to stop the aberrant endometrial activity. 

J. Thornweel Witherspoon. 

Wittenbourg and Zlatmann: Post-Climacteric Hemorrhages and Their Relation 
to Malignant Neoplasms, Eev. frang. de gynec. et d’obst. 30: 1026, 1935. 

The authors collected 100 personal cases of postclimacteric bleeding among which 
41 per cent had malignant growths causing the bleeding. They collected from 
literature 2,384 reports of postclimacteric bleeding. In this series the incidence 
of malignancy was 62.8 per cent. Other cause? were benign neoplasms in 4.5 
per cent, inflammatory disease in 20.3 per cent, urinary tract affliction in 0.0 per 
cent, diverse causes in 6.9 per cent, and unknown causes in 4.9 per cent. 

Some gynecologists objecting to exploratory curettement, in cases of post- 
climacteric bleeding perform a hysterectomy on the clinical symptoms alone. The 
present authors are not of this opinion because otherwise they would have per- 
formed unnecessary operations on a large proportion of tlieir patients. Since most 
of these women are old and in poor physical condition, there is a high operative 
mortality for hysterectomies. 

J, P. Greenhiee. 

Henriksen, Erie: Carcinoma of the Cervix Uteri, Arch. Surg. 31: 461, 1935. 

From a clinical study of 940 cases of comical cancer the author draws conclu- 
sions among which the following seem noteworthy: The average age of these 
patients was forty-six years, with cancer occurring in 66.3 per cent before the age 
of fifty years. Over 10 per cent were never pregnant. Postcoital spotting occurred 
in less than 5 per cent. In 50 per cent there was some involvement of the urinarj 
tract, mostly nocturia. Loss of weight or pain has no diagno.stic v.aluc. The 
possible influence of heredity is still a disputed question. Among the 910 cases vcrc 
22 in which the cancer developed in a cervical stump after subtotal hystcrcctomj 
with an average lapse of five j-ears. 

Hugo Ehrenkest. 

Ulrich, P.: Cancer of the Cervix. .The Etiologic B61c of Previous Surgical 
Traumatism, Compt. rend. .Soc. franQ. do gamf-c. 6: 23S, 1036. 

In the opinion of the author it is an e.stnblishcd fact that tho traumatism of 
labor plavs an important role in the etiology of mincer of the cervix. Ilowc'^r, 
this form' of injuiy doc.s not exist as a forerunner of cervical carcinoma in nulhP' 
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in. the fundus of the uterus can he accepted, nor that his statements on the compara- 
tiTe radiosensitivity of adenocarcinoma could he substantiated by workers in this 
country.) 

Eugene S. Auer. 

Norris, Charles 0.: Adenocarcinoma of the Cervix, Am. J. Cancer 27: 653, 1936. 

A compilation of 9,505 cases of cervical cancer reported in literature shows an 
incidence of 5.7 per cent for adenocarcinoma of the cermx, a relatively small per- 
centage. Analyzing 43 cases seen in the gynecologic service of the Hospital of the 
University of Pennsylvania, Norris arrives among others at the following con- 
clusions: Adenocarcinoma of the cervix presents many different histologic types. 
It seems that the enibrj’onal (unripe) tumors are about hvice as fatal as the ripe 
or adenoma malignum neoplasms. In general the proportion of cells undergoing 
mitosis offers a fairly accurate guide as to the degree of malignancy and radio- 
sensitivity. • Adenocarcinomas are more prone to develop in the cervical canal 
and in this situation the first sjauptoms appear later which means it often is 
rather far advanced when diagnosed. As a group they are not less sensitive to 
irradiation than the epitheliomas of the same region. 

Hugo Ehrenfest. 

Overholser, Milton D., and Allen, Edgar: Atypical Growth Induced in Cervical 
Epithelium of the Monkey by Prolonged Injections of Ovarian Hormone Com- 
bined With Chronic Trauma, Surg. Gj-nec. Obst. 60: 129, 1935. 

The ovarian follicular hormone has been shown by Allen and many others to be 
a powerful stimulator of epithelial growth in the female genital tract and breast. 

Atypical epithelial growth in the cervix uteri of 4 ovariectomized monkeys 
(Monkeys 1 to 4) was experimentally produced. The changes consisted of marked 
squamous epithelial downgiowth, overgrou'th, and epidermization of the cervical 
glands in the region of the junction of the stratified squamous with the columnar 
epithelium. The treatment these animals received was as follows: 

Monkey 1 received 5,490 E.U. of estrin in ninety days, with repeated cervical 
trauma. 

Monkey 2 received 3,6G0 R.U. of estrin in twenty days, with repeated cervical 
trauma. 

Monkey 3 received 4,747.5 E.U. of estrin and 14 c.c. of corpus luteura extract in 
81 days with repeated cervical trauma. 

klonkey 4 received 2,802.5 E.U. of extrin and 10.7 c.c. of corpus luteura extract 
in eighty-four days. This animal did not receive cervical trauma and the changes 
were very pronounced, the epithelial cells being very atypical. 

In three other monkeys the resxdts were practically negative possibly due to the 
following reasons: (1) injection period too sliort (Monkey 5); (2) sloughing of 
epithelium from severe infection (Monkey 6); (3) sloughing of epithelium from 
infection and from stopping hormone injections forty-two days before sacrificing 
animal. (Monkey 7.) 

A normal control (^lonkey S) receiving trauma only showed a slight amount of 
opidermi7,aiim\ of cervical glands. 

An ovariectomized control (Monkey 9) receiving trauma only was completely 
negative. 

It shoTild be possible by repeating these experiments and extending them over 
much longer periods of time to determine experimentally wlicther the cliange.s in 
question will or will not develop into cancer in the monkey. Either re.-^ult would 
be liighly important and extieriments are now being carried out with a view to 
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prevention. Because of the large incidence of cervical cancer following subtotal 
hysterectomy in multiparas, the author reserves this operation for single women 
only. 

P. L. Adair, and tS. A. Peard. 


Beckmann, B.: Sarcoma of the Cervical Stump, Arch. f. Gyniik. 155: 478, 193G. 

Tlie author reports the occurrence of a spindle-cell sarcoma in a cervical stump. 
A necrotic submucous fibroid the size of a fetal head had been removed togetlier 
with the uterus by means of a supravaginal hysterectomj’, and seven months later 
a necrotic tumor of the cervix as lar-ge as the primary tumor of the uterus was 
found in the cervical stump and protruding into the vagina. This was removed 
and the patient was given intensive irradiation in spite of the fact that the tumor 
resembled benign fibromyoma when examined microscopically. Six weeks later there 
was a fist-sized recurrence which was found to be a typical spindle-cell sarcoma. 
The author is of the opinion that the primary tumor was sarcomatous as well. 

Ealpii a. Reis. 

Falmdrich, Joachim: The Bisk of Carcinoma of the Cervix Following Supravaginal 

Hysterectomy, Ztschr. f. Gelmrtsh. u. Gyniik. 109: 382, 1934. 

The author reports 12 cases of cervical stump cancer treated in the Kiel clinic 
between 1922 and 1933. A fairly complete compilation of the world statistics con- 
cerning stump cancer and its relation to supravaginal liysterectomy is presented. 
Several tlieorics about the etiologj' of this type of cancer are mentioned, mostly 
discarded as probably erroneous. The only definite factor is that the condition is 
seen far oftener in the multipara than in the primipara or virgin. The author 
believes that cancer may develop at any time after tlie original operation, but the 
first year is tlie most dangerous. The incidence of cervical stump cancer in the 
Kiel clinic was 0.28 per cent when compared with the number of supravaginal opera- 
tions done; the figure is 0.39 per cent in the accumulated statistics of literature. 
Regardless of prophylactic precautions such as coring out the cervical canal, or 
cauterization with the actual cautery or phenol, or the careful discrimination m 
choosing patients for this operation, a certain small percentage of cancers will 
develop in the stump. At first glance this would tend to make the argument in 
favor of the complete removal of the uterus and cervix overwhelming. However, 
the author then makes an extensive study of the mortality figures in the various largo 
clinics of the world, comjiaring the figures for the complete operation with tho.^c 
of the supravaginal operation, and finds that in uncomplicated cases there is a 
minimum difference of 1.7.5 per cent in favor of the supravaginal operation. 'Jhis 
figure increases materially in the face of complications of more extended opera- 
tions. It therefore follows that even if all the patients developing stump cancer 
would die from that disease, the mortality of the supravaginal hysterectomy would 
.still be materially loss than the mortality from abdominal total extirpation of the 
uterus. 

EUOENB S. AVi’V.. 


Sdjoumet, P.: C.ancer of the Cervix After Subtotal Hy.stcrcctomy, BuH. ■ 
d’obst. ct dc gynGc. 24: 278, 193.5. 

The author reports two case.s of eam-er of the cervix .after subtotal Iiystcrcctorny 
In a study of the literature he found a total of .IHI cases [uiblished uf> to 
Uu to 192(i there rvere reports n{ only So such cases but from 1920 to 
'ulditional cases have been added. The author obtained his statistics from tu" 
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arous -women. In these cases, the author believes, mechanical damage inflicted 
by surgical instruments is an important factor. EspeciaUy dangerous are the Museux 
forceps which have damaging prongs with wliieh the cervix is grasped. The sharp 
pointed teeth of this clamp carry healthy epithelium into the depths of the cervix 
and here under certain conditions the cells become transformed into cancer. Because 
of this, the author has had constructed a special form of this instrument which he 
believes cannot injure the cervix. 

J. P. Greenhill. 

Doderlein, G.: Cancer of the Cervix in Young Women, Ztschr. f. Geburtsh. u. 

Gynah. 110: 349, 1935. 

In the author’s clinic 48 women under thirty years of age were foimd with cancer 
of the cervix, i.e., 5.15 per cent of all cervical cancer cases seen. In 44 of the 
48 cases a period of but four months or less had elapsed since the onset of the 
first symptoms. The operability rate was 92 per cent, an unusually high figure 
for any series of cancer eases. The 48 cases were treated as follows: 41 -with 
Wertheim operation; 2 with Wertheim operation preceded by radiation; 1 with 
Schauta operation; 4 with radiation therapy only. There was a total five-year 
cure rate of 48 per cent (absolute), and a five-year cure rate of 52.3 per cent 
in the operable cases. Doderlein concludes from a study of these cases that there 
is no reason for the prevalent pessimism in the prognosis of the disease in young 
women, if the diagnosis is made at the proper time and proper therapeutic meas- 
ures are instituted. There is no difference in the response of younger patients 
to operation, radiation or a combination of the two, than in the older woman. 
The results should be about the same, if not better, in the younger woman because 
her physical condition, as a rule, -will be better. He believes that every young 
woman treated by a radical operation should have a transplantation of a healthy 
ovary into the rectus sheath. 

Eugene S. Auer. 

Tompkins, Pendleton: Statistical Study of the Belation of Parity to Carcinoma 
of the Cervix Uteri, Am. J. Cancer 25 : 624, 1935. 

It is doubtful whether the relation between parity and cer-vical cancer can be 
reliably determined from the statistics at present available. However, from compu- 
tations based upon such data as could be secured, it appears that in the United 
States in 1930, among women tliirty years of age or over, the death rate from 
cervical carcinoma was at least twice as great among those who had borne chil- 
dren as among those who had not. 

Hugo Ehrenfest. 


Stout, T. D. M.: Cancer of the Cervix Uteri, New Zealand M. J. 34: 97, 1935. 

Conditions arising in the cervix following parturition and their relationship to 
cancer are discussed. Two generally accepted precursors of cancer are trauma and 
sepsis. Erosion and chronic cervicitis, in view of their prolonged infective nature 
and chronicity, arc opposed as causative factors by some and held responsible by 
others as possible precursors of cancer. 

The author concludes from various records that trauma alone is not responsible 
for the development of cancer. The weight of evidence points to the theorv of 
cancer s being due to chronic infective processes. Leucoplakia is definitely a pre- 
canccrous lesion. 

Earlj .diagnosis and prevention are discussed in detail. . Biopsy is advocated 
for diagnosis and treatment of chronic infections of the cervix as a means of 
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Carcinoma of the uterine corpus is usually of the glandular type. Diagnosis can 
generally be made by a curettage but cancer should be suspected in patients ^vho 
commence to have a discharge or bleeding after the menopause. Carcinoma of the 
body is best treated by a course of deep x-ray therapy followed promptly by a 
panhysterectomy. 

J. Thornwell Witherspoon. 

Malpas, P.; Corporeal Recurrence After Radium Treatment of Carcinoma 
Cervices, Lancet 2: 1464, 1935. 

There were 5 cases in 359 cervical carcinomas that had corporeal recurrences 
after radium therapy. The symptoms of the recurrences were irregular lower 
abdominal and lumbar pain and a return of the watery discharge. The uterus 
enlarged and became globular. Extension to the ureters and bowel arc common 
complications. It is emphasized that hysterectomy has no place in the secondarj' 
treatment of cervical carcinoma for at least twelve months after radium treatment 
and that the uterine applicator be sufficiently long for treatment. 

H. Close Hesseltine. 

Mackenzie, Kenneth j Advanced Cancer of the Cervix Treated With Acetone and 
X-Radiation, New Zealand M. J. 35: 309, 1936. 

Two cases of squamous cell epithelioma of the cervix in an advanced stage were 
treated by the application of pure acetone followed by x-ray irradiation. A marked 
improvement in the symptoms occurred immediately following this treatment and 
ultimately the ulcerating lesions which tilled the vaginal vault completely disappeared. 
One year later both patients appeared free from the disease. 

One other case treated similarly by the author resulted in only temporary allevia- 
tion of the discharge. 

F, L. Adair and S. A. Pearl. 

Mackenzie, Bruce: Radiotherapy of Cancer of the Cervix Uteri, New Zealand 
M. ,T. 34: 171, 1935. 

Radiologic treatment of cancer involves a distinction between two factors: alle- 
viation or cure. Alleviation is obtained upon incomplete eradication of cancer 
cells. This applies to advanced, widespread, hopeless cases. Cure comprises com- 
plete eradication of all malignant cells and their conversion into benign tissue. The 
author deals with this group particularly. 

Fundamentally, an adequate dose to all cancer cells and a regulated dose that 
will cause no damage to normal surrounding tissues are essentials. 

There is no fixed lethal cancer dose. Some radiosensitive cancers may be eradi- 
cated by a dose of 1,000 r., while radioresistant types may not he cured by 30,000 
r. Between these extremes lie many gradations. The percentage of cures in- 
creases with increasing dosage. Damage to normal tissues must be avoided. Normal 
ti.'sue tolerance varies with diiTcrent tissues. In gynecologic work 3,000 to 4,000 r, 
tissue dose may be safely given in the course of a month. A homogeneous distribu- 
tion of dosage through the entire tumor area is essential. X-ray may be used 
beneficially in conjunction with radium, jrefhods of x-ray treatment and fheir 
sequelae and complications arc described. Local reactions, diarrhea, cystiri"/ 
vaginitis, and amenorrhea vdth sterility commonly follow, and all but the lest 
require treatment. 
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sources, namely, Surgical Services and Anti-Cancer Clinics. The cases co\ ered by 
the Surgical Services were small in number compared witli the large series reported 
bv the Anti-cancer Clinics. ITrom large series of cases reported by surgeons the 
incidence of cancer of the cervix after' hysterectomy was 2.19 per cent, whereas 
in the series reported by cancer clinics the incidence of late cervical cancer was 
4.17 per cent. The author collected 9 instances of cancer which developed in the 
vaginal scar. He discusses the treatment of late cancer of the cervix. 

J. P. Gkeenhiel. 

Barthelemy: ■ Cancerization of Fibroids, Bull. Soc. d^obst. et de gynec. 25: 164, 
1936. 

The author points out that three signs indicate a cancerous change in a fibroid. 
These are in the order of their frequency: pain, a foul discharge, and emaciation. 
The pain is continuous, in the pelvic region, with attacks of exacerbation and radia- 
tion to the lumbar region and the thighs. The vaginal discharge is liquid, thin and 
foul smelling. A woman who has uterine fibroids may be anemic and weak from 
loss of blood, but she does not become emaciated. However, when the fibroid 
becomes cancerous, the woman becomes cachectic. 

The author collected from the literature 34 cases of fibroids which underwent 
cancerous change. In this collected series 23 complained of pain, 14 mentioned 
that they had a foul discharge and 9 showed emaciation. 

It is important to make a diagnosis of cancerous change of a fibroid because if 
radiation therapy is employed without this knowledge, the favorable time for a 
total hysterectomy has passed. This is essential because this operation is the only 
rational treatment for cancerous change of a fibroid. 

J. P. Gkeenhiel. 

Fournier, E.: Cancer of the Body of the Uterus After Irradiation for Metror- 
rhagia, Bull. Soc. d’obst. et de gyndc. 24: 309, 1935. 

The author reports a case where cancer occurred in the body of the uterus after 
the patient had received x-ray therapy for metrorrhagia. In the literature, par- 
ticularly German, he found 65 cases of uterine cancer after radiotherapy for be- 
nign gjmecologic conditions. The intennl of time between radiation and appear- 
ance of the cancer varied from two months to ten years. The author does not be- 
lieve there is any justification to admit a causal relationship either direct or indirect. 
An irradiated uterus is not predispose.d to cancerous changes. 

In half of the published cases it was doubtful whether the original condition for 
which the radiation therapy was used actually was benign. It is more probable 
that the cancer existed before the treatment with x-rays. The author emphasizes 
that in every case of uterine bleeding before radiotherapy is used a curettement 
should bo performed, and all material examined microscopically. In some cases 
intrauterine injection of lipiodol may be used or a biopsy of the cervix made. 

J. P. Gkeenhiel. 

Dickinson, Arthur M.: Modem Treatment of Carcinoma of Utems, Am. J. Surg 
32: 395, 1936. 

Carcinoma of the uterine cervix is usually of the epidermoid type. Accurate 
histologic diagnosis by biop.sy is es.senlial; biop.sy risk is very slight. Cervical car- 
cinoma is best treated by a combination radium and deep x-ray therapy. Bv the 
use of the deep therapy before radium application the danger of fatal peritonitis 
is minimized. Surgical treatment has proved inadequate in comparison with radio- 
therapy. 



358 


ameeican journal op obstetrics and gynecology 


Auer, E. S.: Carcinoma of the Cervix, J. Missouri M. A. 32: 47, 1935. 


Auer anatyzes 136 cases of cancer of tiie cervix treated at a St. Louis Cancer 
Hospital from January, 1927, to January, 1930. Twenty-nine or 21.3 per cent were 
cured. A complete follow-up was obtained on all patients. The cervical iiiulig- 
nancies were grouped according to the classification of the American College of 
Surgeons. 


Auer believes that the radical operation, either by vaginal or abdominal route, 

has a very definite place in the treatment of cervical cancer, provided its use he 

reserved for those patients in 'whom there is absolutely no extension of the disease 

laterally. Eadiation, combined with conservative surgery, is the method of choice 

in borderline cases. A watchful ivaiting policy should never be adopted in suspicious 

cervical lesions. Eadium treatment of this disease should be carried out only by 

those who are qualified. t •- 

' J. TlIORNWEIiTj WlTIIERSFOOX. 


Greenhill, J, P., and Schmitz, Herbert: Intraspinal (Subarachnoid) Injections 
of Alcohol for Pain Associated With Malignant Conditions of the Pemale 
Genitalia, J. A. M. A. 105: 406, 1936. 

Twenty-seven subarachnoid injections of alcohol in 25 women sufCcring c.x- 
cruciating and persistent pain from advanced carcinoma of the genitalia wore 
made. Belief lasting from two weeks to six months was attained in 24 out of 25 
patientsj For 21 of the injections 0.5 c.c. of 95 per cent alcohol was used and 
injected into the fourth lumbar interspace. Tlie technic varies only slightly from 
that of the lumbar puncture and is surely much simpler than any operative proce- 
dure such as sympathectomy which the writers had recommended for the same 
purpose two years ago, GnotT.R Liese. 


Organotherapy 

Neumann, H. O.: Treatment With Female Sex Hormones, Med. Klin. 32: 79, 
1936. 

The author treated many women ndth female sox hormones for a number of 
different gjuiecologic ailments. The results in cases of primary amcnorrlica were 
not satisfactorj'. In secondary amenorrhea the author obtained encouraging results 
with a combination of estrogenic hormones and progestin. The patients felt much 
better physically and mentally. However, in the prolonged cases of secondary 
amenorrhea, the results were not satisfactory. In many cases with weak and infre- 
quent menstrual periods, favorable results were obtained with estrogenic substance. 
In cases of hypoplasia of the uterus there was a growth of both the body of the 
uterus and the endometrium. In .seven cases of dysmenorrhea the pain was re- 
lieved by follicular hormones. Treatment in these cases had to be continued at 
least six months. Likewise benefit was observed in women with severe ineuopau.s.il 
symptoms. The author was also able to help some women with ulcerations in the 
vagina and vulva and pruritus ^-ulvac. Using corpus luteum hormone he was able 
to bring to a successful i.ssue two casc.s of liabitual almrtion. 

J. r. 

Westman, A.: Hormonal Therapy for Menstrual Disturbances and the Theoretic 
Eeasons for It, Acta obst. et gyncc. Scandinnv. 15: 233, 1935. 

In the Upsala Clinic, a number of women with menstrual disturbances were 
treated with various hormones. In two out of three cases of primary anienorrliea. 
favorable re.sults were obtained with prolan and estrogenic substance. In 17 cases 
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The author feels that where no reactions occurred an inadequate dose was 
administered. The larger doses, though drastic, give the best results. Early treat- 
ment is most important from the radiologic aspect because (1) the area involved 
is smaller, and (2) young tumor cells are more vulnerable than old ones. 

E. L. Adair and S. A. Pearl. 

Carranza, Pelipe F.: A Consideration of the Treatment of Carcinoma of the Vulva, 
Boll, de Soc. de ostet. 3’- ginec. (Buenos Aires) 15: 369, 1936. 

After reviewing his cases and results obtained by the several methods employed 
the author arrives at the following conclusions: 

The treatment of choice in carcinoma of the vulva is electrosurgery not only of 
the local area, but also of the areas of regional metastasis, and extirpation of the 
lymph glands, four to six weeks following the vulvectomy. During the interval 
deep x-ray therap3’ is applied over these areas. 

The teclmique of treatment varies with the extent of involvement. Simple 
vulvectomy suffices in very early eases. In them, if the initial lesion is small, 
radium may be employed. In lesions of the second and third grade electrosurgery 
with electrocoagulation of all regional lymph glands must be employed. 

It is best not to close the denuded areas with sutures but permit them to gran- 
ulate. 

Mario A. Castallo. 

Salacz, Paul von: The Surgical Treatment of Cancer of the Female Genitalia, 
Ztschr. f. Geburtsh. u. G3'nak. 110: 290, 1935. 

Operable cancer of the cervix is best treated by a combination of radiation 
and radical surgery which gives 18 per cent better results than either method 
alone. In the II. University Clinie of Budapest the radical vaginal operation 
(Schauta) is used rather than the abdominal operation of Wertheim because the 
final results are about the same, wliile the primary mortality, postoperative mor- 
bidity and complications are much greater with the abdominal operation. Inoper- 
able cancer, as well as operable cancer complicated by old age, diabetes, hyper- 
thyroidism, cardiorenal disease, etc., is treated only b}' radiation. Over a period 
of seventeen years, 217 cases of cervical cancer were operated by the Schauta 
method. Primary mortabty was 3.6 per cent and morbidity 7.7 per cent. Unevent- 
ful recovery without a rise in temperature occurred in 55 per cent. There were 
46.5 per cent of five-year cures. Pregnancy complicated by cancer of the cervix 
does not have the extremely bad prognosis generally believed. Cancer in pregnancy 
is treated by radical methods, either with or without cesarean section, depending 
upon the period of gestation and the extent of the cancer at the time that it is 
discovered. In his clinic the results were about the same as with cancer not com- 
plicated by pregnanC5'. Cancer of the uterine body is best treated by vaginal 
hysterectomy. The five-year cure rate in 81 cases was 73 per cent. Cancer of the 
vulva was treated by radiation, although the author describes the correct surgical 
procedure. Eo end-results arc greater, but the prognosis is given as very bad. A 
few cases of cancer of the vagina were treated surgically with the results extremely 
unsatisfactory'. Two cases of primary cancer of the tubes were seen. The patients 
lived less than one year after operation. Three cases of Eirukenberg tumor are 
reported. Pegardlcss of the age of the patients all ovarian tumors should be 
operated as soon as possible. Of 130 cases operated more than five years ago 
o6.9 per cent are living and well. Inoperable cancers of the ovaries are treated 
by radiation, but the results are universally bad. 


Eugene S. Auer, 
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Scanty menstruation with dysmenorrhea is benefited by progynon intramuscularly 
or orally during the first half of the interval. Menopausal symptoms respond 
favorably to progynon treatment orally in mild doses and by injection twice a week 
in severe cases. The indiscriminate use of hormones should be avoided. 

F. L. Adair and S. A. Peard. 

Vogt, E.; The Treatment of Undemutrition and Secondary Amenorrhea by Im- 
plantation of the Hypophysis of a Newborn and With Estrogenic and Luteal 

Hormones, Med. Bdin. 31: 1393, 1935. 

The author had under his care a thirtj'-three-year-old woman who exhibited severe 
imdernutrition associated with a secondary amenorrhea. The latter had existed for 
sixteen years and had begun at the time of a severe attack of the grip. All known 
methods of therapy were tried without any beneficial effects on the patient’s weight 
or her amenorrhea. Finally the author implanted the pituitary gland of a newborn 
infant into the musculature of the abdominal wall. Excellent results followed. The 
patient began to gain weight immediately and at the time of the report had gained 
31 pounds. After the gain in weight started, the long-standing amenorrhea was 
treated -with estrogenic and corpus luteum hormones and then menstruation took 
place. The patient received a total of 1,700,000 international units of estrogenic 
substance in six injections and 180 units of progestin in 7 injections. Bleeding 
took place thirty days after the beginning of the treatment. 

J. P. GREENHnA,. 

Goldberg, M. B., and Lisser, H.: Clinical Use of Emmenin, Endocrinology 19: 

649, 1935. 

Emmenin-Collip, an alcohol soluble, ether insoluble complex present in acetone 
extracts of human placenta was given an adequate trial in 100 instances of various 
menstrual disorders, occurring in 66 -women. It has proved helpful in restoring 
menstruation if periods have been absent less than a year. It is probably useless 
in amenorrhea of longer duration. In eight of nine cases of oligomenorrhea (de- 
layed periods) the menstrual interv.al was more nearly regularized. The same result 
was accomplished in seven patients whose menstrual interval -was utterly irregular, 
sometimes too soon, other times too late. Polymenorrhea (consistently too fre- 
quent periods) was unaffected by Emmenin (only 3 cases). Hjqiomonorrhea (scanty 
flow) was definitely improved in nine of twelve cases. Menopausal symptoms and 
cyclic menstrual headaches were relieved in a fair majority of cases. In two of 
four cases of sterility pregnancy occurred under Emmenin therapy’. Over 00 per 
cent of 40 subjects with severe dy'smenorrhea were remarkably relieved. Psychic 
factors were rigidly excluded. This constitutes its most significant clinical useful- 
ness. Emmenin deserves a place in the therapeutics of menstrual disorder.?. Ihe 
chief objection, at present, to its widespread use in clinical practice, is its expense. 

J. Thornweu, WlTIIEK.SrOON. 

Zondek, B,: Gonadotropic Stimulation Therapy, Acta obst. ct gynec. .Scandinav. 

15: 1, 1935. 

Until the present time hormone therapy has been purely substitutional. Zondek 
believes that in the future hormone therapy should be one of stimulation. He 
indicates that honnones should be a/lrninistored in order to stimulate the glands 
which produce hormones. He emphu-^izes that prolan tP a gonadotropic hormone 
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of seconclary amenorrhea the folloAving results ^Yere observed: ISTo success in three 
cases treated -with, prolan. One good result in 4 treated with estrogenic substance 
given hypodermically.' Among 5 cases of secondary amenorrhea, treated by a 
combination . of prolan, and . estrogenic substance, there were 2 successes and 3 
failures. In 3 cases of puberty bleeding, prolan produced considerable improvement 
in one cases and partial help in two other instances. Among 8 women with meno- 
pausal bleeding treated with corpus luteum hormone only 3 showed good results. 
For climacteric disturbances, estrogenic substance administered by mouth proved 
helpful. 

J. P. Greenhill, 

Fairlie, Margaret: Ovarian and Pituitary Hormones, Brit. M. J. 2: 533, 1935. 

A hypoplastic uterus may be induced to grow and develop to normal size by 
estrin. During pregnancy estrin and the mechanical stimulus of the placenta en- 
sure progressive grontli of the uterus. The estrin level in the blood rises from 
time of rupture of follicle until menstruation, which is accompanied by a sudden 
drop. In the urine estrin is excreted during the normal menstrual cycle in amounts 
from 1,200 to 2,000 M.U. During pregnancy it is excreted in amounts over 50,000 
M.U. in twenty-four hours. It has been suggested that the placenta produces a 
large part of it during pregnancy. 

Progestin acts on the uterine endometrium only after it has been sensitized by 
estrin. If pregnancy occurs, progestin is responsible for the formation of the 
decidua, and the arrest of the ripening of fresh follicles. The periodicity and 
rhythm prevailing in uterus and ovary throughout normal sexual life are obviously 
under the control of the anterior pituitary gland. 

In castrated animals, castration cells appear in the anterior pituitary; these 
may disappear on the administration of estrin and reappear on withdrawal. Thus 
the interrelationship of the pituitary and ovary are observed, i.e., the anterior 
pituitary stimulates the production of estrin, and the estrin affects the anterior 
lobe. 

The question is yet unanswered as to what is responsible for the rupture of the 
graafian follicle and ovulation. It is claimed that there is a sudden rise in prolan 
A in the urine in the mid-menstrual cycle, which may be the stimulus to ovulation. 

Metropathia hemorrhagia is an entity characterized by amenorrhea of some weeks ’ 
duration, followed by hemorrhage lasting for weeks. It is associated with multiple 
follicular cysts and represents an anovular menstruation. No corpus luteum is 
present. Tlio endometrium is hyperplastic, containing dilated, cystic glands, and 
areas of necrosis in the superficial layers of the membrane. Estrin is credited as 
the source of the marked hjqierplasia of the endometrium during the period of 
amenorrhea. Administration of estrin is, therefore, contraindicated in this form 
of uterine bleeding. Curettage is advisable for diagnosis and the removal of 
thickened endometrium gives relief in some cases. Corpus luteum hormone (prolu- 
ton) is giving encouraging results. Resection of the cystic ovary is advisable before 
resorting to hysterectomy in young people. Patients over 40 can be safely treated 
by intrauterine application of radium. 

In cpimenorrhea the treatment is the same. It is a speeding-up of the cycle 
most common after parturition and attributed to the activity of the anterior lobe 
persisting. In younger patients, rest, curettage and iron to combat anemia are 
satisfactory, with hysterectomy as a last resort. In older patients radiation follow- 
ing curettage is most satisfactorj*. 

The knowledge of menstruation without ovulation has offered a new cause for 
slerility. Examination of the endometrium one or two days before the period is 
duo is, therefore, essential when investigating such an individual. 
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intensified the symptoms. The exact relationship of the hyperprolanism to the 
migraine is unknown; however, migraine associated with ovarian deficiency lends it- 
self to a rational control with estrogenic therapy. 

J. TiIOUNWELL WlTHEnSI’OOX. 


Mazer, Meranze, and Israel: Evaluation of the Constitutional Effects of Large 

Doses of Estrogenic Principle, J. A. M. A. 105: 257, 1935. 

Prom a survey of the literature and the clinical study of 30 patients, it was 
found that injections of from 100,000 to 200,000 rat units of estrogenic substance, 
given in divided doses over periods of from two to three months, produce no appre- 
ciable changes in body weight, basal metabolism, blood pressure, blood count, coagu- 
lation and bleeding times, blood chemistry and urine. 

In 6 of 17 regularlj' menstruating women, injections of these large quantities of 
estrogenic substance produced a temporary delay in the men.strual flow (from one 
to three weeks) and established in these six patients a new date of onset of the 
menses. This phenomenon is apparently due to a temporary inhibition of the an- 
terior pituitary lobe. 

Growth of the mammary glands and increased libido were observed in a few 
of the treated patients. 

Eelatively larger doses of the estrogenic substance (from 85,000 to 150,000 rat 
units) than those employed clinically produced neither macro- nor microscopic 
changes in the vital organs of 30 rabbits. The response of tlie ovaries to huge 
doses of the estrogenic substance is either degenerative or stimulative, depending on 
the species and age of the test animals and the duration of administration of the 
substance. 

G HOVER LlE.SE. 


Joachimovits, R.: Contribution to the Treatment of Uterine Bleeding in the 
Preclimacterium, lYicn. klin. Wchnschr. 49; 365, 193C. 

In a study of 150 uteruses removed at ojjeration from women during the pre- 
climacteric years, tlic author made the following observations: There were senile 
changes in the uterine muscle; there was protoplasmic shrinking of the basal layers 
of the endometrium ; hyalinization and atrophy of the' uterine mucosa. On the 
basis of these histologic findings involving both the endometrium and the myometrium 
the author made injections of follicular hormone in experimental animals. lie rea- 
soned that just as the endometrium has its cycle, the myometrium likewise has its 
cycle. Injection of follicular hormone into experimental animals produced a 
myoblasto.«is in the uterus. If the cause of preclimacteric bleeding is muscular in 
origin, the injection of sex hormone to produce myoblastic islands in the uterine 
wall is rational. A better treatment consists in a combination of follicle hormone 
plus sekalin, the latter having a direct effect on the muscular wall also. In •'.■9 
cases he found this combination to give .satisfacton.' results. 

W. B. StTMIh’. 


Schaefer, E. L.: Menopausal Hypertension, Endocrinology 19: 70.5, 1935. 

In the series of 13 subjects of menopausal hyiicrtension there occurred a sub- 
stantial reduction of the liypertension and amelioration of all the associated symp- 
toms after the admini.stration of theelin. The data secured indicate that hyi>crtcn- 
sion frequently develops <Iuring the menopause and there m an evident incretory 
imbalance present at that time. It appmir.s that there is an actual lack of a 
follicular hormone (theelin) :ind tiiat it.« replacement is logically indicated. 

J. Tuomw.-KM. IViTitr.Jttii’Cs'itL 
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the effect of which can be further strengthened by a synergistic factor. Tliis 
synergistic factor Zondek calls ' ' Synprolan. ” For the combination of prolan and 
synprolan the name ‘ ‘ Prosylan ’ ’ is recommended. The anterior pituitary lobe 
produces and stores prolan and synprolan, whereas the urine of pregnancy contains 
only prolan. Zondek has definitely shown that in man as well as in animals prolan 
alone has a distinct gonadotropic action. It was the ability to excite into action 
an ovary which previously did not function, to stimulate an already functioning 
ovary to increased -activity, and to reawaken the fun'dmn of an ovary which had 
previously ceased to function. In a case of a twenty-two-year-old girl with primary 
amenorrhea and a hypoplastic uterus, Zondek was able to produce typical ovarian 
function by administering 15,000 rat units of prolan. 

J. P. Greenhill. 

Witherspoon, J. Thornwell: The Endocrinal Origin of Primary Dysmenorrhoea 
and Its Hormonal Treatment, Endocrinology 19: 403, 1935. 

Tlie most recent explanation of primary dysmenorrhea is an endocrine imbalance. 
TJie pain of primary dysmenorrhea can be explained by tlie withdrawal of the 
progestin influence, which results in wliipping into marked activity, by the action 
of the follicular hormone, a uterus which has been lying in a quiescent state for 
ten days to two weeks. 

The rationale of treatment in this condition is to counterbalance the follicular 
hormone activity by administering the luteinizing principle found in the urine of 
pregnant women. The method of treatment employed was to inject intramuscularly 
and daily, from three to four days previous to the expected flow, and one to two 
days during the flow, 250 R.U. (1 c.c.) of follutein. Thirteen of seventeen patients 
so treated for dysmenorrhea experienced relief. 

J. THORNWELr, Witherspoon. 

Hofstatter, R.: Organo Therapeutic Researches on Pineal Extract With Special 
Reference to Sexual Excitability, Wien. klin. Wchnschr. 49: 136, 1936. 

The mechanism of the pineal gland is still not understood. Pineal extract has 
been assumed to produce a depressing effect on sexual irritability not so much by 
direct action on the ovary, but rather by depressing the sex centers of the mid- 
brain or higher cerebral centers. There may be an antagonism between the 
anterior lobe of the hypophysis and the epiphysis. This author over a period of 
twenty-two years has used an extract of pineal gland in a series of 290 cases. His 
subjects varied in age from five years to the climacterium and also included patients 
who were castrated or who had hysterectomy without castration. So far as pro- 
ducing a depressing effect on cases with hyperlibido, his results are variable and 
inconclusive. Further clinical and experimental work is necessary before definite 
conclusions can be given. 

W. B. Serbin. 

Glass, S. J.: Migraine and Ovarian Deficiency, Endocrinology' 20: 333, 1936. 

A study was made of tlie prolan A and estrin relationships in 10 young mi- 
grainous women with ovarian dysfunction. Quantitative hormone essays showed 
a reversal of the normal ratio in the direction of increased prolan A and decreased 
estrin output. Estrogenic therapy tended to correct the hormonal imbalance by 
suppression of the prolan A secretion with concomitant relief of the migraine symp- 
toms in SO per cent of the cases. Prolan administration either gave no relief or 
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American Board of Obstetrics and Gynecology 

The next written examination and review of ease histories of Group 
B applicants by the American Board of Obstetrics and Gynecolog.y 
will be held in various cities in the United States and Canada on 
Saturday, November 6, 1937. 

The next general examination for all candidates (Groups A and B) 
will be held in San Francisco, Cal., on June 13 and 14, 1938, imme- 
diately prior to the American Medical Association meeting. 

Application blanks and booklets of information may be obtained 
from Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsbui’gli 
(6), Pennsylvania. Applications for these examinations must be filed 
in the Secretary's office not later than sixty days prior to tlie scheduled 
dates of examination. 


American Board of Obstetrics and Gynecology 

Diplomates Certified by the American Board of Obstetrics and Gyne- 
cology, Inc., June 7 and 8, 1937, Atlantic City, N. J. 

The following names are to be added to the list published in the 
July, 1937 issue of this Journal. 

Paul A. Gempel, Kansas City, Mo. 

S, Leon Israel, Philadelphia, Pa. 

Constantine J. Nicholas, Santa Barbara, Calif. 

Victor G. H. Wallace, Toronto, Canada. 


Advisory Board for Medical Specialties 

The annual meeting of the Advisory Boai’d for Medical Spcciallics, 
which is the coordinating Board of the twelve certitying boards in tlm 
various specialties, the Association of Medical Colleges, the American 
Hospital Association, the Federation of Stfite Medical Boards of tlie 
U. S. A., and the National Board of Medical Examiners was bekl at 
Atlantic City, N, J., on June 6, 1937. 

The following officers were elected; 

Officers and Exeerdive Committee 

Willard C. Eappleye, M.D., President, New York, N. Y. 

W. P. Wheriy, M.D., Vice-President, Omaha, Neb. 

Paul Titus, M.D., Secretary-Treasurer, Pittsburgh, Pa. 

W. B- Lancaster, I\r.D., Boston, illass. 

B. C. Buerki, iladison, Wis. 

Dr. Louis B. Wilson of Rochester, I^Iinn., the retiring president of 
the Board, was elected an emeritus member of the Board. 

ZGi 
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Bishop, P. M. r.: The “Pregnancy” Test in Relation to Death of the Ovum, 
Lancet 2; 364, 1935. 

The author reports the results of the Friedman test for death of the ovum in 
11 cases. The test tends to become negative between the tenth and twenty-fourth 
days after intrauterine death. 

Wlien an intrauterine death is suspected a negative pregnancy reaction will confirm 
the suspicion but a positive reaction may be present for three months after the 
fetus has died. Estrin reaction becomes negative considerably sooner than the 
Aschheim-Zondek and Friedman tests. Yet the former may remain positive for 
three weeks. 

The author was unable to present any additional data on factors which regulate 
the secretion of gonadotropic hormones by the placenta. 

H. Close Hesseltine. 

Campbell, EL 0.: A Method for Ovarian Transplantation on Rabbits Dsed for the 
Aschheim-Zondek Test for Pregnancy, J. Lab. & Clin. Med. 20: 520, 1935. 

To avoid repeated posterior or anterior laparotomies on injected rabbits a modified 
teclmic of tlie original Goodale and Flanagan method of ovarian transplantation 
is proposed. The advantages are: (1) the ovaries are readily accessible; (2) less 
time is required for the examination as there is only one incision to be made; 
(3) anesthesia is of short duration and resulting anesthetic deaths are reduced to 
a minimum; (4) the mortality from infection is greatly diminished; (5) the 
ovaries are more likely to maintain a normal appearance than is the case if the 
organs are handled during each examination. The procedure consists of an initial 
posterior laparotomy, transplantation of the ovaries into the subcutaneous areolar 
tissue of the back, and subsequent examination by opening the original incision 
and lifting the skin flaps for inspection of the ovaries. The modification permits 
repeated examinations after an adequate time for the ovaries to return to normal 
after a positive reaction. Numerous protocols are cited indicating the value of the 
method. Vaseline gauze has been discontinued and the incidence of infection 
further reduced. 

W. B. Serbin". 

Witherspoon, J. Thomwell, and Collins, Conrad G.: The Etiology of Functional 

Puberty Bleeding and the Treatment by Hormonal Therapy, New' Orleans M. 

& S. J. 88: 205, 1935. 

Idiopathic uterine bleeding results from a hyperplastic condition of the uterine 
mucosa, which in turn results from ovarian dysfunction. The ovarian dysfunction 
results from the presence and persistence of multiple follicle cysts in the ovaries. 
The actual cause of the bleeding in endometrial hyperplasia is probably due to the 
withdrawal of estrogenic stimulation similar to that which determines the onset of 
the menstrual flow. The treatment of functional bleedings of puberty, after deter- 
mining by bimanual examination that no pelvic pathology exists, is as follows: 
the dail\ administration of 1 c.c. of follutein, alone or in combination with 2 c.c. 
of the anterior pituitarj- grow'th factor, until bleeding ceases. With the onset of 
the next flow daily injections are again given until the flow stops. In like manner 
treatment is carried through a third period. No treatment is given during the 
fourth period in the hope that the menstrual rhythm has reestablished itself. Tlierc 
is a tendency to spontaneous readjustment of the functional uterine bleeding in 
young girls. In consequence some of the acclaimed cures might have been spon- 
taneous cures. 


Eugene S. Auer. 
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in nearly all eases but the impossibility of its beginning during preg- 
nancy is not agreed to by other writers. Courtey believed that preg- 
nancy decreased the rate of gro^vth of the cancer. Later evidence has 
disproved this. Kermauner insists that proof of tlie absence of cancer 
before pregnancy, in cases in which it is found during pregnancy or 
the puerperium, can only be had. by hi.stologic examination of tissue 
from the cervix taken before the beginning of pregnancy. To this it 
may lie replied that even biopsy is not invariably infallible. We may 
safely say, however, that only a very .small cancer in an advanced preg- 
nancy would permit the assumption that the carcinoma began during 
pregnancy. 


Nearly all pregnant women who have cancer of the cervix are plurip- 
aras. Sarwe.y remarks that it is rare in a second pregnancy but very 
exceptional in a first. He could find but seven cases in priniiparas. Of 
19 cases in the report of Peham and Amreich one only was a primi- 
gravida. The others had had from 3 to 16 children. Our experience 
seems to vary somewhat from that of many writers as one of our patients 
was a gra\’ida ii and the other three were gravidas iii. 

Frequency . — In a recent extensive study by Tagliaferro, the incidence 
of carcinoma in pregnancy was found to be 0.038 per cent. This was 
based upon figures gathered from a number of clinics. Sarwey has col- 
lected the following figures, to which has been added the figure from 
our own service. 


V. Winckel 

Stratz 

Glockner 

Sarwey 

Danfortli 


10 in 20,000 
7 in 17,832 
17 in 20,000 
2 in 2,287 
in 20,444 


In our own work wc have found 3 cases of cancer of the cervix ni 
pregnant women. To these may be added one othei’ case, that of a 
woman who was delivered at another hospital and who came to us for 
treatment of carcinoma shortly after. Cancer of the cervix was dis- 
covered after labor and had certainly been present during jiregnancy. 
A comparison of the percentage of fi-equcncy is found in Table II. Oui 


own incidence is calculated upon the three cases which originated in out 
sei'vice, without including one which was admitted suhsequent to lahoi. 


Taiii.k II 

Sarwey (comhined lIfo>re.“) 
Williams 

Tagliaferro (eonibincl figiire.v) 

^ Pcliani and Amreich 

DeLee 
DaiiforUi 


O.Of! j)er cent 
O.O.oO jier eeni 
0.038 j>(!r cent. 

0.0302 j)er <-eni 
0.00.3 j)er cent 
0.0144 j)er cent 


Average 


0.0321 per cent 
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Original Communications 


CAEGINOMA OP THE CERVIX DUEING PREGNANCY'^ 

• W. C. Danfobth, B.S., M.D., P.A.C.S., Evanston, III. 

(From the Department of Ohstetrios and Gynecology of NortJmestern University 
Medical School and of the Evanston Hospital) 

A lthough carcinoma of the cervix is found rarely in pregnant 
^ women, we liave encountered four such cases. If, in a seiwiee qf 
moderate size, four cases are seen, it seems essential to have a clear-cut 
plan for their management. While the incidence of carcinoma in preg- 
nant women varies in the reports of various writers upon the subject, 
all agree that it is unconnnon. This is partly due to the fact that at the 
age at which cancer is most common pregnancy is less frequent and, con- 
versely, at the age at which most pregnancies occiir, cancer is not often 
seen. Mauriceau believed that pregnancy was impossible in the presence 
of carcinoma of the cervix. Wertheim suggests that eheinical changes 
in the cervical secretions may render pregnancj’- less likety. The presence 
of a large, necrotic carcinomatous crater upon the cervix renders preg- 
nancy quite unlikeljL Obstruction of the cer\ncal canal by masses of 
tumor tissue may also render pregnancy impossible. Cohnstein believed 
that the likelihood of pregnancy was increased by the presence of car- 
cinoma, but this has long since been demonstrated to be ruitrue. 

It is liighly probable that the overwhelming majority of cancers which 
are found in pregnant uteri were jjresent before the pregnaney began. 
Kermatmer believed that cancer could not begin during pregnancj^ and 
lliat it always existed before pregnancy began. This is probably true 

•Head before the Chicago Gynocological Society, November 20. 1930. 


Notk: The Editor accepts no responsibility for the views and statements of au- 
thors us pubVishcd in their “Original Communications.” 
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quency. The reason for this is not apparent. Rarely, rupture of the 
uterus may occur when extensive carcinomatous invasion has taken 
place. 

Ejf ect of Carcinoma upon Labor. — A small growth, localized upon one 
lip of the cervix, may cause no obstruction to labor. Tliis was true in 
one of our cases, although rapid growth occurred afterward. The situa- 
tion is quite different with large groivths. A large tumor mass may ob- 
struct the advance of the head. A carcinoma completely encircling the 
cervix or invading a large part of its circumference may render dilata- 
tion impossible. On the other hand, if a considerable part of the cervical 
circumference is free from cancer, sufficient thinning and dilatation of 
the miinvaded portion may take place to permit the infant to pass. 
Inertia uteri, whicli maj’- come on after labor has been in progress for 
a time, may stop labor, the pregnancy then continuing indefinitely. 

In some eases m which spontaneous delivery occurs there may be 
severe injur3'' to the diseased portion of the cervix. Deep lacerations 
may be caused bj" the advancing head and these maj’’ be followed by 
severe hemorrhage. Later results are sepsis, thrombosis, or embolism. 
An extensive carcinomatous invasion is prone to be accompanied by in- 
fection, especially if areas of necrosis are present. Dangerous sepsis in 
the puerperium is especially to be feared. 

The pressure of the fetal head and bodj’- upon tlie cancer crushes it 
and perhaps causes more or less solution of continuity in its tissue mass. 
This sets free malignant cells and at the same time opens up lymphatic 
and blood channels. Cancer cells may be forced through the blood anJ 
lymph vessels bj’' the trauma of labor into areas not yet invaded. Our 
observation of extremely rapid progress of cancer groivth after labor is 
in accord with that of a number of ivriters. 

The four cases which we have seen are here brieflj" reported. 

Case 1. — (No. 50798. J Patient aged thirty-live yeara, para ii. May 2, 1925. 
Pregnant five months. Cervix twice normal size, hard, friable, bled easily. The 
uterus was of the size of a four to five months ’ pregnancy. Section of a bit of tissue 
removed for diagnosis was described by the pathologist as follows: “Sections of 
cervix disclose infiltrating island masses and strands of typical tubular epithelium 
with many mitotic figures in the nuclei. Sections of the endometrium disclose a 
similar structure." (J. L. Williams.) 

The uterus was emptied on May 9, 192.5, by abdominal hysterotomy, the intention 
being to irradiate as soon as po.ssible after this operation. The operation was fol- 
lowed by infection and peritonitis, death occurring May 20. 

Case 2. — (No. S4500. llr. C. E. Galloway.) A woman of thirty-seven ye.'ir.-* wio* 
admitted to the hospital July 24, 1930. Two normal labor.s at term. One preg- 
nancy ended at eight months because of placenta previa. One prcgnaiiey terminated 
at six months because of toxemia. Menstruation licgan at the age of fourteen, 
twcnty-cight-day t\-pc, lasted four days. Lfist menstruation June 28. 

The cervix was large, long, and was deeply lacerated upon the left side. At <li'^ 
base of the healed laceration was .a .«maH lesion, v.diieh, upon biop.sy, jtroved to iK' 

carcinoma. 
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The average' incidence of carcinoma of the cervix in pregnancy, as 
shown in these reports, including our own, Avas 0.0321 per cent. The in- 
cidence of pregnancy in v'omen who ha^'c carcinoma of the cervix is much 
greater. This is quite easily understood as pregnancy is a far more fre- 
quent and widely spread condition than cancer and one woman may 
have a. number of pregnancies. The frequenc.y in a number of clinics is 


shown in Table III. 

Weibel 

Katz 

Williams 

Glockner 

Tagliaferro 


Tahi.k hi 

1.0 per cent 
1.18 per cent 
1.57 per cent 
1.79 per cent 
1.4 per cent 


Influence of Pregnancy on Carcinoma. — Some few writers, as Varnier, 
have believed that carcinoma was not hastened in its growtli but actually 
hindered. This is known at present to be untrue. The rate of growth is 
influenced by the greatly increased blood supply of the pregnant uterus 
and by the histologic character of the tumor itself. As in nonpregnant 
women, some tumors grmv faster than others. 

During the puerperium, a cancer, Avhich during pregnancy was smaU, 
may grow rapidly. In cases in which delivery per vias naturales is still 
possible, rapid spreading of the tumor may be seen after delivery. This 
is because of the trauma of labor, the advancing head crushing the car- 
cinomatous tissue, opening lymphatics and blood vessels and forcing 
malignant cells into areas previously uninvaded. This explains the 
rapid extension of cancer soon after delivery, a fact which is illustrated 
by one of the cases here reported. The laceration of the diseased cervix 
caused by labor, Avith the consequent opening up of lymphatics and blood 
vessels, predisposes to sepsis, hemorrhage, thrombosis, and embolism. 
Even though delivery may take place AAothout operative intervention, 
labor still is gravely dangerous to the mother. In one of the cases in- 
cluded in this report, a' lesion AA'hich was quite small during pregnancy 
grcAv rapidly after delivery and death folloAved in a fcAA^ months. 

Effect of Carcinoma upon Pregnancy. — A small carcinoma, especially 
Avhen confined to the visible portion of tlie cervix, may cause no trouble 
and may not disturb the normal progress of the pregnancy. As in non- 
pregnant Avomen, there may be no symptoms. 

Abortion is more frequent in the presence of carcinoma of the cervix 
and is more likely to occur AAdien the cancer invades the cervical canal. 
The liiglier tlie iiiA'asion goes the more likely abortion is to occur. 
ICiAA isoh belioA'cd that abortion or premature labor alAA'ays occurred AA'hen 
carcinoma Avas present. Experience has long since shoAA'n that he aa^s 

Avrong. 

Occasionally pregnancy may proceed AA'ithout interruption in the 
presence of extensive cancer. Placenta prcA-ia oecuis Avith greater fre- 



370 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


partly because of the change in size, color and consistency of the uterus. 
Small blood losses may be looked upon by the patient as threatened 
abortion and a watery discharge may be confused with the increased 
vaginal discharge common in pregnancy. On the other hand, the woman 
who suspects pregnancy often comes to the physician early. The ex- 
tremely conservative management of abortion which is advocated today 
may cause the physician to overlook an early cancer. An area of indura- 
tion in the cervix should raise at once the suspicion of carcinoma. This 
may be more easily detected because of the soft surrounding cervical 
tissue. This point has been remarked upon by Tagliaferro, Sarwey and 
Bar. In our three patients who were seen during pregnancy, the con- 
trast between the hard indurated carcinomatous cervix and the soft 
normal pregnant cervix was striking. The importance of early diagnosis 
is so great that, should the character of the lesion be not at once ap- 
parent, biopsy should be done. This has been recommended by Sanvey 
and a number of writers since his work appeared including Tagliaferro. 
This may he done bj'- a punch forceps or by the electrically heated loop. 
If the latter is used, the risk of spreading cancer is negligible. If the 
former is used, the area from which the tissue is taken may be touched 
until formalin. In any case tlie danger of harming the woman is sliglit 
and not to be considered in view of the paramount importance of timely 
diagnosis. Advanced carcinoma, presenting cauliflower-like masses, ex- 
tensive induration, or perhaps a necrotic crater, presents little diag- 
nostic difficulty. 

During labor, if the cancer has not been discovered earlier, its pres- 
ence may be suspected when labor does not progi’css and a thick, in- 
durated and rigid cervix is found. Advanced carcinoma has been con- 
fused with placenta previa, the spongy masses being taken for placental 
tissue. Such cases have been reported by V. Pranque, Pestalozza, Ker- 
mauner, and others. The history here is important. The occurrence of 
previous moderate bleedings caused by slight disturbance, coitus, defeca- 
tion, the bleedings occurring at intervals over a considerable part of the 
pregnane}*, speaks for cancer. 

The hemorrhage caused by placenta previa is much more profuse. It 
is entirely independent of trauma and may occur when the woman is 
completely quiet. The palpatory findings aid in differentiation. In 
placentn previa the cervix is normal and the placenta may he recognir-cd 
in the lower uterine segment. The head is held at a higher level hy the 
placental mass. If cancer is prc-sent the eharacleri.stic carcinomatous 
induration should be detected by the examining finger in the cervix and 
ceivical canal. If extensive cancerous involvement is present the ma.s-'C.'i 
of malignant ti.ssuc should be easily recognized. 

Ca.ses have been repoifcd fFloel, Ilofmeyer) in wliich cancer and 
placenta previa have been found together. In such cases the diagno>tic 
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On July 25, as it was tliouglit that an early pregnancy might be present, curettage 
was done preceding the use of radium. A very small product of conception was ob- 
tained. Irradiation was then carried out, 3,500 mg. hours being given. Eadium was 
introduced into the cervical canal, screened by 1 mm. of brass and rubber, and a 
palisade of needles each containing 10 mg. was placed about the periphery of the 
growth. An uneventful recovery followed. This woman is still alive and free f i om 
demonstrable recurrence. 

Case 3. — (No. 103877.) Patient aged twenty-three, January 7, 1934. This case 
was seen through the courtesj* of Dr. L. W. Mason. Pour months earlier she had had 
her second child, the labor passing without incident. Pour years before she had a 
lesion upon the cer-vdx which was regarded as sj^philitic and at that time had a four- 
plus Wassermann. Prolonged antisyphilitic treatment caused the disappearance of 
the Wassermann reaction. A one-plus positive Wassermann returned during preg- 
nancy and remained after delivery. The child was normal and cord blood gave no 
Wassermann reaction. At delivery her physician noted a very small ulcer upon the 
cervix. Bleeding began early in the puerperium and continued at intervals. 

Mlien seen by me a large growth was found which involved the whole cervix. It 
bled easily upon touching and had all of the palpatory characteristics of cancer. 
Microscopically a highly anaplastic type of epidermoid cancer was found. On 
January 10 the accessible portion of the cancer was electrocoagulated. This was 
followed at once by 3,500 mg. hours of radium, the radium being applied within the 
cervix and in needles about the periphery. The result was unsatisfactory and death 
followed on Oct. 10, 1934. 

Case 4. — (No. 116102.) Patient aged thirty-six years, December 28, 1935. Seen 
through the courtesy of Dr. George Turnbull. Her second pregnancy had reached 
four months. The first terminated at seven months. Last menstruation August 17. 
For three months she had had irregular bleeding and had feared she might miscarry. 
The uterus .was enlarged to the size of a four months ’ pregnancy. Aschheim-Zondek 
was positive. The cervix was enlarged, indurated, bled easily when touched. Two 
polj-ps were visible at the external os. A small bit of tissue was obtained by means 
of a punch forceps. This was examined by Dr. F. D. Gunn, who reported as follows: 
“Squamous cell carcinoma of the cervix showing predominance of cells of the basal 
tj-pe and a high degree of anaplasia in some areas.” (Grade III.) 

As the tumor had broken down but little and the invaded area appeared far 
cleaner than is the case with most cancers it was decided to risk preliminary emptjdng 
of the uterus. This was done on December 20, a short incision being made at the 
fundus, ns far as possible away from the cancerous area. An uneventful recovery 
followed and upon December 28 the accessible part of the cancer was electro- 
coagulated. Irradiation immediately followed, 5,000 mg. hours, being given by 
means of the Curie colpostat, 50 mg. of radium being also placed in the cervical 
canal screened in 1 nim. of aluminum. An uneventful recovery followed and when 
the woman was examined late in June the cervix was entirely healed and the uteins 
freely movable. Suflicient time has not elapsed to be certain of cure. 


diagnosis 

It is possible foi tliG caiicor to reacli an advanced, stage tvitliout giving 
any symptoms. Every experienced gjmecologist has seen cases of car- 
cinoma of the coi^ix in nonpregnant women wlio liave had no symptoms 
"wliich caused them to believe they were not wholly normal nntil t.he 
cancel liad attained an adcanced .state of growth. In general, diagnosis 
daring pregnancy is rather more diflicnlt than at other times. This is 
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striicted labor caused by the rigid undilatable cervix. In patients de- 
livered vaginally at or near term Tagliaferro points out that the forcejis 
offers a much better outlook for the infant than extraction by the breech. 
In the former the forceps serves in a sense, as he puts it, as a “protec- 
tive helmet,” while the after-coming head must be forciblj^ and rapidly 
brought through the rigid cervix. The best re.sults for the child are 
obtained by abdominal cesarean section. 

In pregnancies otlier tlian very early ones, a definite loss of fetal life 
follows the use of procedures done primarily in the mother’s interest. 
Destructive operations and emptying of the uterus before viability cost 
a considerable number of fetal lives. 

The infant of a markedly cachectic or severely toxic woman may he 
poorly developed. This will be .seen only in advanced cases of cancer in 
women in late pregnancy. A ease described liy Cornil is referred to liy 
Coroenne in which cancer was found in the thyroid, peritoneum, frontal 
bone and left patella of the child. 


TREATMENT 

The management of earemoma during pregnancy has changed greatly 
in the course of the past fifty years. Amputation of the cervix, the re- 
moval of tumor masses which might obstruct labor, or cauterization were 
the only means of treatment at first available. As the mother had little 
chance for continued life, the chief attempt was to save the fetus. In- 
terruption of pregnancy was found to be dangerous to the mother and 
was given up. Throughout the discu-ssion available in the literature, 
experience has drawn a distinction between early and late cancers, or, 
betAveen those Avhich, Avhen operative treatment is considered, are re- 
garded as operable or inoperable. Again, a definite difference in ef- 
ficiency of ti'catment has been noted between early and late pregnancies, 
or to divide the eases more exactly, those in the first six months and 
those in the last three. As to management during labor the early re- 
ports indicated that those cases Avhich Avere alloAA'ed to go spontaneously 
into labor and to delh-er, if possible, unaided, gave results far suiierior 
to those attained in eases terminated operatively, as by dilatation or 
incision of the cervix folloAved by extraction. Cohnstein, in 1873, foi 
example, reports a maternal mortality of 50 per cent in cases in Avliicli 
incision of the cervix AA'as employed, Avith a fetal mortality of 37 pci 
cent. In a series of D cases in Avhich craniotomy Avas done, 0 Avoiiien 
died. It is apparent that an expectant management can succeed oiib 
in those cases in A\-hich the cerA-ix is not so extensively invaded Hint d 
cannot dilate, and in Avhich the tumor ma.ss is not large enough to .serve 
as a mechanical obstacle. 

Ce.sarean section gaA'o far belter results for the child but nianv of 
liie mothers died of infection and hemorrhage. Tiic advent of the Joir" 
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problem is considerably more difficult. Extensive ectropion or a more 
than normally firm consistency of the cervical tissue may cause car- 
cinoma to be suspected when it is not present. 

When carcinoma is accompanied bj’’ a very early pregnancy, the recog- 
nition of the latter may be difficult. The usual amenorrhea of preg- 
nancy may be masked by the occurrence of bleeding caused by the 
cancer. 

It is essential that the extent of the carcinomatous invasion be deter- 
mined as exactly as possible in order that management may be most 
efficiently planned; In early pregnancy, if extension into the parametria 
has not taken place, mobilit}'- of the uterus may not be greatly lessened. 
In more extensive invasions with necrosis of the tumor surface, the 
lessened mobility of the uterus may be in part due to inflammatory 
exudate and not wholly to lateral extension of the cancer. If pregnancy 
is suspected and is not sufficiently advanced to render recognition easy, 
the Asehheim-Zondek or Priedman-Sehneider tests are very helpful. 

PROGNOSIS 

The maternal prognosis has changed materially for the better in the 
past seventy years. Cohnstein found a mortality of 57.1 per cent in 
cases reported up to 1873. Chantreuil, quoted by Coroenne, collected 
60 eases. Twenty-five of these women died in labor. The remainder 
died during the year of the labor or the following year. Theilhaber 
found a mortality of 31.5 per cent in the j’^ears intervening from 1873 
to 1893. The mortality in the eases collected by Sarwey from 1898 to 
1907 was 7.5 per cent. Of late years the increasing use of radiotherapy 
has lessened primary mortality. The increase in permanent cure has 
not been as striking as the decrease of primary mortality. 

The prognosis for the mother is unfavorably influenced because of the 
rapid progress of the tumor during pregnancy, and during labor by 
tearing of the abnormal cervix, hemorrhage, and sepsis. During the 
puerperium the acceleration of tumor growth which is probably due to 
tlie trauma of labor again decreases the probability of cure. Early 
recognition and prompt utilization of radiotherapeutic and operative 
means have substantially increased the hope of cure. The extremely 
pessimistic attitude of Pinard and Champetier de Eibes, who considered 
oveiw pregnant woman with cancer as doomed, irrespective of the type 
of treatment, is no longer .iustified. 

PETAL PROGNOSIS 

In early pregnancy many abortions occur, the fetus thus being lost. 
Surgical and radiotherapeutic measures utilized in the attempt to erad- 
icate the cancer, sacrifice the lives of some infants and interfere with 
the normal development of others. In pregnancies which have gone to 
term, ietal life may be sacrificed or injury may occur because of ob- 
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made between radium and x-ray, or perhaps a combination of these. A 
combination of surgery and radiotherapy may be wise. The fate of the 
fetus must be decided. And finally, intelligent management depend.s 
upon an appreciation, as definite as ma3’' lie, of the extent of the gi’oyi;li. 

Operative removal is far more successful in early pregnancy. Peliam 
and Amreich report six cures in a total of 19 cases, all of the cured 
patients having been operated upon in the first half of pregnancy. 

Vaginal hj’^sterectomj* will naturally find a restricted application be- 
cause of the relativelj'" small number of operators who can work witli 
facilit}^ bj’’ this route. Peham and Amreich favor abdominal hyster- 
ectomj'-, and tin’s, except in earlj’- cases of limited extent, appears to be 
the most successful method. 

In the first trimester, if operative management is chosen, radical 
hj’-sterectomj’' is at once to be carried out without previously evacuating 
the uterus. The disease and the pregnancy are then at once disposed of. 
Previous evacuation increases somewhat the chance of diffusion of cancer 
cells. Operation should be followed bj’’ deep x-ray irradiation. If radio- 
therapj’- is chosen (and, unless the cancer is an exeeedingl.y earh' one, this 
seems the iireferable eoiu'se), irradiation should be done irre.spective of 
the pregnancjL This .should be followed bj’’ deep x-raj’' irradiation or 
by the radium pack if this is available. The fetus will be killed and 
will probably’ come awa^'’ spontaneousl.y. If it does not the uterus may 
be evacuated six to eight weeks later. When x-ray is used, abortion is 
caused by alterations in the vessels of the placenta and cord. Abortion 
following radium is usually due to the capsule in the cervix, which acts 
as a foreign body. 

In the second trimester, if the carcinoma is still operable, radical 
hj'sterectomA’- maj”^ be done if the surgical mode of attack is preferred. 
If irradiation is elected local irradiation bj’’ means of radium should be 
used followed bj' deep x-raj’’ therapy. The fetus will be destroyed and 
ma.v be expelled spontaneousby later. If this does not occur the uterme 
bod.y with its contents ma\' be amputated, or if the extent of the lesion 
permits, complete hystereetomj' ma^' be done. 

In dealing with Case 4, we quite deliberateby evaded this mile simply 
because the eareinoma seemed to be .sufficientby clean in a surgical sense 
that we might evacuate the uterus ju-ior to irradiation with a fair degree 
of safetj'. This avoided the trauma to the cervix which would be caused 
bj' a later evacuation of the utei’us through the birth canal or the neces- 
sity for later operation, and left the field elear for irradiation. It also 
avoided the yiossible disturbance of the carcinomatous area by a later 
operation and permitted the radiotherajiy to proceed as in a nonpreg- 
nant case. While it succeeded in this ease, and I shoidd be inclined to 
do it again in n similarly favorable case, it cannot be recommended as a 
routine ])l.'m of management. 
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oesarean hysterectomy decreased the immediate death rate from sepsis 
but the maternal loss of life continued to be high from the cancer which, 
remained and continued to grow. 

Subtotal hysterectomy had another advantage, in that the removal of 
the uterine body prevented lochiometra due to closure of the cancerous 
cervix. 

Yaginal hysterectomy was tried by Saiwey and a number of con- 
temporary operators. It was found that, especially in the early months, 
it was rather more easily done than in nonpregnant women. This was 
due to the loosening of the fascial attachments of the uterus. It was 
carried out even in late pregnancy. Sarwey suggested that in the first 
trimester hysterectomy should be done without emptying the uterus, in 
the second trimester after emptying the uterus and in the third after 
vaginal, cesarean section. Vaginal hysterectomy appears to have per- 
formed one sermee, for it proved that the earlier operative treatment is 
carried out, tlie better the chance of the mother. 

The advent of the radical abdominal hysterectomj^ advocated by Bies 
and 'Wertheim Ijrought a further and marked increase in the number of 
permanent cures. Its immediate mortality was greater than that of 
vaginal hysterectomy. This procedure came to be used more and more, 
vaginal liystereetomy occupjnng a continuously less important place. 
With the lessening of primaiy moitality and the increase in permanent 
cure there came necessarily to be less importance placed upon the life 
of the infant, unless it had, at the time of intervention, attained 
viability. 

The increasing efficiency of radiotherapy again added to the success 
with which these difficult cases are managed. As late as 1928, however, 
Ejmer said that the indications and value of this method could not be 
given. Fortes and de Nabias, in cases in which viability had been at- 
tained, advised cesarean section, subtotal liystereetomy and irradiation 
of the carcinomatous stump. The use of any large amount of irradia- 
tion carries with it a distinct risk to fetal life, and irradiation in early 
pregnancy is followed by many abortions. Ikeda reported 7 eases in 
which irradiation was used in cancer in pregnant women. Two of these 
aborted and died. Five, irradiated in the sixth and seventh months, had 
spontaneous deliveries of normal children. Three of them became preg- 
nant again and died of hemorrhage from lacerations of scars. One is 
disposed to wonder wliether a recurrence liad not occurred. 

It seems agreed today that, except in patients wlio are cpiite hopeless, 
treatment shall be immediately instituted without regard to the child 
unle.ss the child has attained viability. The choice of treatment is im- 
portant. In Case 1 of those here reported, an unwise mode of attack 
was chosen. We had scon no pi’evious case and were unfamiliar with 
other reported ca.ses. If operative intervention is preferred the type of 
operation must be chosen. If radiotherapy is elected a choice must be 
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Extensive carcinoma either obstructs delivery completely, or allows 
the passage of the infant only at the expense of tears of the carcinoma- 
tous cervix. Serious hemorrliage, difficult or perhaps impossible to con- 
trol, is the primarj’- result with serious sepsis probable if the woman 
survives the labor. If the cancer is sufficiently extensive to be in any 
sense a problem during laboi’, delivery should not be attempted from 
below. Incision or dilatation of the cervix is extremely hazardous and 
should not be attempted. Two procedures are available. A Porro 
cesarean section may be done, Avith complete radiotherapy later. The 
operation Avill probably cause a wider diffusion of carcinoma, but it may 
be remembered that cure at this late stage of pregnancy is improbable 
in any event. The removal of the uterine body lessens the danger of 
peritonitis, AA’hich is very likely to folloAv simple cesarean section. 
Lochiometra is also prevented. The safety of the infant is far greater 
than if delivery is done from below. 

Cesarean section may be done, folloAved by a Wertheim radical liys- 
terectomy. This can be considered only if the cancer is Avithin operable 
limits. It is a far more extensh'e procedure, and, in the greater number 
of cases, aagII not be possible. The Porro operation and subsequent 
irradiation are preferable. In patients operated upon too near the end 
of pregnancy the percentage of curability is so small that the assumption 
of a much gi’eater primary operatiA'e risk does not seem Avise. 

CONCLUSIONS 

1. The frequency of carcinoma in pregnancy, as estimated from 
several reports and including our oahi Avork, is 0.0321. 

2. Pregnancy is unfaA'orably influenced. Abortions are frequeni, 
placenta previa is more common than in normal pregnancjL 

3. Labor may be gravely dangerous and is sometimes impossible. 

4. Carcinoma is very rarely transmitted to the fetus, and, unless preg- 
nancy terminates prematurely, it seems to dcA’elop as AA'ell as in other 
cases. 

5. The re.sulls of treatment arc far bettei’ during the flnst six months 
than in the last three. 

G. Today irradiation, both by radium and deep x-ray, is the most 
effectiA'c ti’catment. Thi.s should be done at once unless the pregnancy 
is so far advanced that it is desired to alloAv the child to attain A'iability- 

7. If full radiotherapy is used, the iiregnaney is better terminated 
because of the risk of serious developmental harm to the infant. 

8. A moderate radium dosage may be used to check the grOAA'th of the 
tumor in order that the child may attain viability with less likelihood 
of harm. 

9. Labor may be ])ermitted to begin spontaneou.sly if the. cerA'i.K has a 
.sufficient nninvaded urea to jicrmit ililalation enough for the passage ol 
tlic child. 
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In tlie last, trimester results of treatment are less satisfactory than in 
the earlier cases. Upon this point aU authors who have written upon the 
subject agree. Eeports of operated cases show that cures are far rarer 
in late pregnancy than in the first half. In the seventh and eighth 
months of pregnancy it is well to wait until the child has attained a 
development which renders extrauterine life fairly possible before begin- 
ning treatment, whether this is to be operative or radiotherapeutic. This 
seems justified by the fact that at this stage of pregnancy the chance of 
permanently curing the mother by any means is not great. When this 
time has arrived, the uterus maj’’ be emptied and a subtotal hysterectomy 
done : in short, a Porro operation, with subsequent irradiation by radium 
and x-ray. Baer’s suggestion merits attention. Not over 3,000 mg. 
hours of local irradiation by means of radiiun may be given, which wiU 
check the gro-svth of the cancer until the child is viable. A Porro opera- 
tion is then done, followed, after recovery, bj^ complete radiotherapeutic 
treatment. This cannot be regarded as the best plan for the mother but 
will save an occasional infant. An alternative procedure is the radical 
Ries-Wertheim hysterectomy. This is available only when the extent 
of the growth permits its use. My own preference would be for the 
Porro operation followed by irradiation. 

The reports of the effect of radium upon the fetus vary somewhat. Burnam re- 
ports 3 cases in which healthj' infants were born after irradiation of a carcinoma 
of the cervix during pregnancy. Dosage is not stated. The opinion that radium 
is less harmful to the infant than x-ray is not borne out' by the work of Goldstein 
and Murphy, who report a case of microcephalic idiocy in an infant delivered by a 
woman who was given 4,400 mg. hours of radium at six months’ gestation. Tliis 
child was followed for a number of years and remained an unteachable idiot. 
Petenyi reports a similar case after x-ray therapy; the child, however, was not 
observed over as long a time. 

Goldstein and Murphy have collected 106 cases of women who were irradiated 
during pregnancy. Of these, 74 delivered full-term children. Thirty-eight (51 per 
cent) of these children showed disturbance of health or development of more or less 
serious nature. Sixteen of these children were microcephalic idiots. Fifteen of these 
mothers had been treated with radium. Eadium therapy does carry with it a definite 
risk to the child in iitcTO, Goldstein and Murphy believe that, if irradiation is used 
for carcinoma, the pregnancy should be terminated. Certainly figures like this 
cause one to hesitate in applying full radiotherapy unless the child is too far from 
viability to cause it to be an important consideration. 

TREATJIENT DURING miBOR 

Cases of cancer of the cervix in women in labor divide themselves into 
two groups ; those in which the cancer is small and involves only a por- 
tion of the cervix, and tliose in vv’hich the cerv’ix is extensively invaded. 
If a sufficient amount of normal cervix remains to allow enough dilata- 
tion to permit the passage of the infant without serious injury to the 
cervix, labor may' be allowed to complete itself spontaneously’^. 
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In labor at or near term, where there is a small lesion, spontaneous vaginal de- 
livery shoiJd be permitted, followed by complete irradiation. In all other tj’pos of 
lesions of the cervix, Porro section should be performed at once with later irradiation. 
The less desirable alternative to tliis is cesarean section followed by the Wertlieim 
operation and subsequent irradiation. 

I believe we are ready to discard microscopic classification of carcinoma of the 
cervix as a guide to treatment. It would be a mistake to deprive a woman of 
irradiation merely because her squamous carcinoma is regarded as less radiosensitive 
than the anaplastic type. If an operative procedure is contemplated, it is im- 
portant to culture the cervical secretions. If the Streptococcus hemolyticus is 
present, radiation must come first. 

DE. 6E0EGE H. GAEDNEE. — There is still some question whether pregnancy 
actually has a stimulating effect on carcinoma. According to Stoeckel, who observed 
only 8 carcinomas in 15,000 pregnant women, nothing was observed after operating 
on these women which would warrant an assumption that the pregnancy either re- 
tarded or hastened the growth. 

Since bleeding begins rather early and tends to be free and since most ex- 
pectant mothers recognize the seriousness of any vaginal bleeding during pregnancy, 
there is ample opportunity for an early diagnosis and most of these carcinomas 
must be relatively early lesions, otherwise the woman probably would not have 
become pregnant. Often the lesion looks worse than it actually is because of the 
effect of pregnancy hyperemia. 

Our experience at Passavant Hospital included only two such cases: 

The first, a thirty-nine-year-old multipara, presented a large fibroid, a five months’ 
pregnancy, and a carcinoma, apparently localized to the cervix. She was subjected 
to complete hysterectomy. Glands were found in the left iliac chain but were not 
removed. Subsequently she was given deep x-ray radiation. Apparently this therapy 
was too intensive because she died a year later of an agranulocytosis which was 
believed to have been induced or aggravated by the x-ray. At autops}’ the glands 
were found to be somewhat larger than at operation and contained metastatic cancer. 

The second patient was only' thirty years of age. Her cervix was involved by an 
earlier lesion and her pregnancy was of three months' duration. Dr. Curtis per- 
formed a radical 'Wertheim operation. Although the uterus was freely movable 
glands were found in the left parametrium and were removed. This patient is 
receiving deep x-ray radiation and there is no evidence of recurrence, ten months 
after operation, 

DE. HEEBEET SCHMITZ.— I would like to add two cases to the scries. At 
Mercy Hospital in 770 carcinomas of the cervix two occurred in pregnant women. 
One was twenty-eight years of ago, a para ii, with a clinical Group III lesion in the 
last trimester of pregnancy. The other was aged thirty-six, para iv, a clinic.'il Group 
IV lesion. Both of these were treated by cesarean section. Viable children were 
obtained and the carcinoma was then treated by c.xtensive radiation therapy. 

One must, however, ho careful in the collection of these cases because in dis- 
cussing the problem with Dr. Horner I find that he had also seen both of the cases 
reported above. 

DE. F. n. FALLS. — I have seen three of these patients'. The fir.st was at Cook 
County Hospital in 3021. This patient entered the %vard with a diagnosis of placenta 
previa. A living baby was delivered by cesarean .•section. The patient recovered and 
was sent to the tumor clinic for further treatment. 

Tiic sce.ond jiatient entered ibc clinic also as a c.ase of placenta previa, for she 
had had severe p.ainle-js bleeding about the seventh month. She was s'ubsequenUy 
delivered at another hospital by cesarean section, at which time the carcinoma w.as 
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10. Incision or dilatation of tlie carcinomatous cervix is gravely dan- 
gerous. 

11. If labor is not possible, cesarean section should be done as an 
elective measure. This should be followed by a Eies-Wertheim radical 
hysterectomy or subtotal hysterectomy with irradiation of the car- 
cinomatous stumj). The latter is favored. 
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DISCUSSION 

DE. JOSEPH L. BAEE. — ^As a basis for treatment, the carcinoma must be re- 
garded as primary and the pregnancy as a complication, just as ivith other diseases 
complicated by pregnancy. 

The outstanding treatment in any carcinoma complicated by early or late preg- 
nancy is adequate and competent irradiation. This means 3,000 to 4,000 mg. hr. of 
radium to the cervix with the same amount of pehne irradiation or an equivalent 
amount of deep x-ray therapy. 

This treatment in early pregnancy will result in deatli of the fetus and termina- 
tion of the pregnancy by abortion, spontaneous or operative. After inability the 
treatment produces in 40 per cent of the cases fetal defects, such as alopecia, micro- 
cephaly and idiocy. Hysterotomy or primary induction of abortion to evacuate an 
early pregnancy, or cesarean section to rescue a viable fetus while retaining the 
carcinomatous uterus, has a high mortality, even with subsequent irradiation. 

The following condensed outline of treatment is offered: If the pregnancy is 
less than four months, complete irradiation is safest, regardless of the extent of the 
carcinoma. Spontaneous abortion usually follows. If not, tlie uterus can be emptied 
subsequently, for the irradiated cervix offers little resistance to dilatation. Oc- 
casionally, when tlie lesion is clinically merely suspicious, but is confirmed by biopsy 
and there is no involvement of the deeper cervix, a slvilled operator may attempt 
radical surgery with subsequent radiation. 

If the pregnancy is somewhat less than seven months, the lesion belongs to the 
clinical Group I and the mother wants the child, it is wise to use local irradiation 
only. That temporarily stops tlie disease. When viability is attained, Porro section 
and then irradiation are indicated. In all other types of lesions with a pregnancy 
of four to sc\cn months, complete irradiation is advised. Thereafter if spontaneous 
eiacuation of the uterus does not occur supravaginal hystercctoniv with removal of 
the adnexa should be undertaken. When the pregnancy is between .seven and nine 
months and the lesion belongs to clinical Group I, a Porro section should be done 
with retention of the cenix followed by complete irradiation. In all other types 
of lesions, jireliniinary local irradiation of the cervix to minimize infection and re- 
tard spread of the carcinoma should be given followed by Porro section, and then 
final irradiation. 
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The application of the above, and similar experimental observations 
on laboratory animals, to the treatment of the human patient in gyne- 
cologic practice is beset with man}’- pitfalls. The repeatedly demon- 
strated species differences in the response of various laboratory animals 
to endocrine preparation.^ cannot but engender misgivings in the mind 
of the conscientious gjmecologist who is striving to apply these newer 
experimental findings on animals to the treatment of the ailments of the 
human female. It need hardly be emphasized that it behooves the science 
of gjTiecology to keep pace with the progress of endoerinologj’’, by ob- 
taining direct evidence of the applicability of the latter to the human 
subject, by the use of similar objective experimental methods. 

In accordance with tliese considerations Moir® .studied the motilhy of 
the puerperal human uterus by introducing a rubber bag connected by 
rubber tubing to a recording device, hlore recently. Falls and two of 
the present authors^® have reported studies on the effects of estrogenic 
substance and of progesterone on the human puerperal uterus, using 
the method described bj’’ j\Ioir. This work was consistent with previous 
reports of similar studies in laboratory animals and objectively con- 
firmed our clinical impression that progesterone was of value in the 
treatment of threatened abortion through its inhibitoiy action on uterine 
contractions.” Lubin and Clarke” have since utilized this principle in 
treating afterpains with progesterone, in a large group of puerperal 
women, and have obtained relief in about 90 per cent of their cases. 

In applying the above to the treatment of certain disorders in the 
nonpregnant and nonpuerperal woman, it seemed desirable to obtain 
experimental evidence as to whether or not the nonpregnant and non- 
puerperal human uterus reacted identically with the puerperal organ. 
Partly because of the greater technical difficulties involved, few experi- 
mental studies on the motility of the human nonpregnant and non- 
puerperal utenis have been made. 


applied liis nietiiod of recording eon tractions of the puerperal uteru.s on 
ii miniature .=cale to the nonpuerperal uteru.s. He constructed a small rubber bnf,' 
on the end of a hollow sound wliicli could be introduced into the uterine cavity 
He was able to record rhythmic contractions produced by the uterus by connect mK 
the small uterine bag M-ith a Hurthle manometer. Tlie.«c contractions were fn 
quent, regular, and small during the first half of the menstrual cycle. After the 
sixteenth day they became increasingly stronger but less regular. He was able to 
produce a spasmodic contraction of the uterus with intramuscular injections of 
pituitary extract, irrespectire of the stage of the menstrual cycle. These obscr'a 
tions arc contraiy to those made by Knaus.’-* The latter used a similar method to 
study the response of the human uterus to intravenous injections of pituitary ex- 
tract. He found that during the first fourteen days of the menstrual cycle the 
regular rhythmic contractions showe<l an incn'ase in muscular tone forty to fift> 
“cconds after the administration of jiifuitary e.xtract. Knaus reported that aft'' 
the sixte'‘nth day, the ufenis exhibits a deencised c.aj)acity for spontaneous contra' 
linns and ln'>'0!!.e-' tlaerid and slugiiish with a completely negative pituitary reaction- 
This state confinin'- nriti! twenty- ftitir hours ?«*fore the on-ef of mcaftriiation «hiii 
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discovered. She re-entered our hospital for treatment of the carcinoma with radium 
and x-ray hut did not respond favorably. 

The tliird patient entered the clinic as an incomplete abortion. The right side 
of the cervix was extensively involved in a carcinomatous mass. I cauterized the 
carcinoma with a Percy cautery, and followed with radium and x-ray treatments. 
The patient was alive two years later. 

K we are to make progress in the treatment of cancer of the cervix, we should not 
wait until bleeding begins before making a diagnosis. We should study the cervix 
of every pregnant woman for the possible presence of carcinomatous or precar- 
cinomatous lesions. We should use the colposcope and paint every cervix with 
Lugol’s solution at least once during the pregnancy, and certainly inspect and paint 
with LugoPs solution all patients in whom even slight bloody spotting occurs. Thus 
we may locate some of these tumors at a time when removal is still possible. 

DE. DANFOETH (in closing). — The figures published by Dr, Baer are quite 
close to those that I found. One carcinoma in a hundred is complicated by preg- 
nancy, His incidence of carcinoma in pregnancy, 1 in 10,000 does not vary much 
from what we found. 

The single case of metastasis in the tissues of the child was the only one in the 
literature and was found in a French thesis published in 1873. We can assume 
that that is exceedingly rare. The papers which have appeared in the last thirty- 
five years indicate that in the opinion of most observers pregnancy does make car- 
cinoma grow more rapidly. 

Dr. Falls spoke about the use of the method of Schiller for early diagnosis. If it 
were possible during pregnancy, it would be very desirable. There is nothing in 
the literature wliich indicates that it has been tried. The discoloration of the 
cervix, wliich is part of the pregnancy picture, might interfere with the color con- 
trast upon which the test depends. It would be an interesting thing to try, but I 
would be skeptical until I had tried it. 

DR. FALLS. — ^I have done that within the last week. It shows up very beauti- 
fully. 


THE EFFECT OF THE OVAKIAN HORMONES ON THE 
HUMAN (NONPUERPERAL) UTERUS*^' 

Leon Krohn, M.D., Julius B. Lackner, M.D., and 
Samuel Soskin, M.D., Chicago, III. 

{■From the Department of Gynecology and Obstetrics and the Department of Metabo- 
lism and Endocrinology of Michael Feese Hospital) 

T he physiologic effects of the ovarian horinones on the uterus of the 
experimental animal have been ■well established. It is loiomi that 
the estrogenic principle and progesterone are antagonistic in their ef- 
fects on uterine motility. The estrogenic hormone enhances the rate 
and amplitude of uterine contractions,^' ■ probably by sensitizing the 
uterine muscle to the oxjdocic principle of the pituitary gland.^- ^ Pro- 
gesterone has been shoum to decrease the activity of the uteras/-^ and 
to inhibit the normal response of the uterine muscle to the oxj'tocie prin- 
ciple the posterior pituitary gland.® 

Read before the Chicago Gynecological Society, November 20, 1 P 3 G. 
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a threaded projection which screws into a corresponding inside thread in the end of 
the catheter. A number of perforations are made along the wall of the catheter for a 
distance of 4 cm. from the tip. The balloon proper consists of a piece of penrose 
tubing, one end of which has been smoothly sealed. With the tip of the catheter 
removed, the penrose tubing is pulled over the end of the catheter. The metal tip 
is then screwed into place through a small perforation in the sealed end of the 
penrose tubing. The joint is made tight with rubber cement. The open end of the 
penrose tubing is then firmly closed around the body of the catheter, beyond the per- 
forations, by the use of strips of thin rubber sheeting and mbber cement. Tlie 
lumen of the catheter now communicates with the interior of a closed balloon by 
way of the perforations in the catheter wall. The catheter running through the 
balloon gives it the necessary rigidity for insertion into the uterus. 

The method of recording the variations in volume and pressure of the rubber 
balloon was devised by one of us (S. S.) and has not been hitherto described. The 
leveling tube (B) consists of a straight 10 c.c. pipette, calibrated to tenths of a 
cubic centimeter from which the tip has been removed. The water manometer 

(C) consists of a narrow arm (8 mm. inside diameter glass tubing) which communi- 
cates through rubber pressure tubing with the leveling tube (2?) on the one hand, 
and through the stopcock (D) to the air. On the short end of the narrow arm a 
wide glass tube (20 mm. inside diameter) is affixed by means of a rubber stopper. 
Into this wide tube is loosely fitted a balsa-wood float coated with celluloid (B). 
Wire pins circumferentially placed around the top and bottom of the float act as 
guides and prevent surface tension interference. The top of the wide glass tube car- 
ries a metal cap (F) from the side of which an upright projects. The tip of this 
upright serves as the fulcrum for a light recording lever. 

To operate the apparatus, the balloon (A), catheter and connecting tubing up to 
the leveling tube (71) are filled with water and all air bubbles arc eliminated. TIic 
manometer (C) is filled with water until the float (E) rides freely. The stopcock 

(D) is left open to the air. By raising the balloon {A) above the level of the 
le%’eling tube (B), it is caused to collapse as far as possible. A pinchcock is placed 
on the rubber tubing leading into the catheter. The balloon (previou.sly sterilized) 
is now inserted into the uterus of the subject, and is held in place by an clastic 
band by which it is anchored to a single vulsellum placed in the anterior lip of the 
cerrix. The movable scale (<?) is adjusted so that its lowest point is at the level 
of the uterus. The level of the meniscus in the leveling tube (B) is noted. The 
pinchcock is removed from the rubber tubing leading to the balloon. The latter fills 
according to the capacity of the uterus. The position of the leveling tube (B) is 
now adjusted until the water meniscus within it is at the level of the point on the 
scale (6?) which indicates the pressure at which it is desired to make the observa- 
tions. The level of the ineni.scus in the leveling tube (B) is again noted. The dif- 
ference between this and the previous reading (plus the volume of the intrauterine 
portion of the catheter and the balloon as a correction) gives the intrauterine 
capacity. The .stopcock (D) is now closed, and the manometer begins to record 
uterine motility, at a known volume and pre.ssure. To quantlUite the records m 
cubic, centimeters of volume change, the manometer is calibrated in the conventional 
manner. 

The extraction of the blood for the estrogenic and gonadotropic hormone." was 
made on a single specimen of blood according to the method described by Freed.’'' 
In this pro'.'cdure acetone i.« u.^ed to precipitate the whole blood. The fat-soluble 
e."trin remains in the supernatant acetone while the watcr'.soluble gonadotropic 
hormone is easily extracted from the f)recjpit:ited proteins by acidified fiO per cent 
alcohol. 

The tirino wa.s extracted for estrogenic substance only, since it has been .shown 
that the amount of gonadotropic hormone (prolan) in the urine parallels that in 
the blood.’" The twenty-four-hour urine specimen was divided in two; ono-hrdf 
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the uterus again behaves as it did during the first fourteen days of the cycle. He at- 
tributes the failure of response to pituitarj’ extract during the last half of the cycle 
to the formation of the corpus iuteum and liberation of the corpus lutcuin hormone. 
It 'was by this method that Ivnaus estimated the time of ovulation. 

Falk and Nahonis obtained tracings of human uterine contractions by using 
a direct electrical “lead off” from the uterus through the electrocardiograph. 
They found a definite increase in activity from the ninth to the eighteenth day 
of the menstrual cycle. Repeated injections of theelin seemed to augment the waves 
irregularly. 

We Avisli to report some observations on the effects of estrogenic sub- 
stance'^- and of progesteronet on the human nonpregnant and non- 
puerperal uterus, in normal women and in women suffering from certain 
endocrine disorders. 



Fifr. 1. — Apparatus for recording: uterine motility at known volume and pressure. 
(A) Baioon cnsemUle, (R) calibrated leveling tube, (C) water manometer, (Z>) .stop- 
cock, (B) Balsa-wood float, (F) metal cap supporting the recording lever, and 
(O) movable scale. 


PROCEDURE 

III a small group of selected cases three modes of investigation were simultaneously 
followed at various intervals in tlie menstrual cycle of each subject. The motility 
of the uterus was quantitatively recorded, and on the same day that each tracing 
uas made, endomefrial biopsies were taken and blood and urine specimens were 
collected for determinafion of liormonc content. 

Uterine inotilitj t\us recorded with the apparatus diagrainmatically represented 
in I'ig. 1. It consist.s cs.^entially of a rubber balloon (.1) for insertion into tlie 
uterus, a calibrated leveling tube (R), and a water manometer (C). 

The balloon ensemble (.-i) is made from a metal uterine insufilation catheter 
which is occduded by a rounded metal tip. The tip is lield in place by 
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cycle and on the first day of menstruation following the intramuscular injection of 
10,000 International Units of estrogenic substance* given daily for five consecutive 
days prior to the onset of menstruation. 


M G. 

Control 

m 

"Si dayof mensn 
kVI SJIcc 
k'c s26m m 


7L 


Iw 


JfiCjC. 
iZrittm 



Ut ct menttf 

U lor^cofiMccitlve 


I fTlMyTl fpmilli] 

PI mcnsts - No patii 
IM. 4 .Z 
It - 29 mfn 


Zf}A\ PPO^ynon B 10.000 


Pifj. 3. — Uterine motility in a normal control, before and after the adininistratioii 
of estrogenic substance. ( Pliotographic reduction 4Vj times.) Recording pressure 
100 cm. of water. 
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Kig. i . — Uterine motility iri patient witli oligomenorrlien and 
lowing bilater.'il rf.frcticin of ovari**.*;, before anrl after treatment with 
suh.'itanee. (I'liotograplsic reduction Z\'j time.".) Recording pre.^isurc 100 cm. or '■ 

Uisr. .1. — f Oligomenorrhea and Dysmenorrhea, Fig. ■).) X. M., aged twenlt-aiu'^ 
vears. para o. gravidti o, 1 tyrnienorrhea and oligomenorrliea following bilatffe^ 
re^eefifjn of po!y(;y,--‘.ie ornries three year'i ago for amenorrhea, Utcrii.'’ .‘■mall am 
movable. Xo palpable adnexal pathology. .S’tudie.H made on the Aral and m«l • 
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was extracted by the tungstic acid precipitation methodis for free estrin and the 
other half was extracted for total estrin by preKminary acid hydrolysis and subse- 
quent ttingstic acid precipitation.io 

Castrated mice were used for the assay of blood estrin, the test being called posi- 
tive if the extract from 40 c.c. of blood produced a cornified smear in one mouse in 
forty-eight to sixty hours, signifying at least 25 M.U. per liter. The gonadotropic 
hormone was assayed on infantile rats, the test being called positive if the extract 
from 40 c.c, of blood produced an Ascliheim-Zondek reaction in twenty-three- to 
twenty-five-day-old rats in one hundred hours. 

The urinary estrin was assayed on castrated mice, also. Since there seems to be 
considerable variation in the actual amount of estrin corresponding to a mouse 
unit, depending on the strain of mice and the teclinique of assay, we have con- 
verted our mouse xmits into International Units. In our laboratory one mouse unit 
equals three International Units. 

The endometrial biopsies were obtained with Novak’s suction curette .20 



Pis'. 2. — ^Uterine motility in a normal control, before and after the administration 
of progesterone. (Photographic reduction 4% times.) Recording pressure 100 cm. 
of water. 

The folloivilig group of selected cases was studied. Illustrative graphic 
records arc presented for each case (Figs. 2 to 6) and the results are 
summarized for purposes of comparison in Table I. 

Case 1. (Normal Control, Fig. 2.) C. L., aged twenty-one years, para ii, 
gravida ii. No complaints, menstrual history normal, normal genital status, no 
previous operations. Studies were made on the first and fifteenth days of the 
menstrual cjcle and on the first day of menstruation following the intramuscular 
administration of 5 European rabbit units of progesterone* given daily for four 
consecutive days prior to the onset of menstruation. 

Case 2. (Normal Control, Fig. 3.) M. G., aged twenty-three years, para i, 
gravida i. No complaints, menstrual history normal, no previous operations, normal 
genital s tatus. Studies were made on the first and fourteenth days of the menstrual 
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days of tlie menstrual C 3 ’cle and on the first day of menstruation following intra- 
muscular injections , of 10,000 International Units of estrogenic substance* three 
times a week for one month prior to the onset of menstruation. 
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Fig. 5. — Uterine motility in a castrate. Before and after treatment with estrogenic 
substance alone, and with estrogenic substance plus progesterone. (Photographic 
reduction 4 times.) Recording pressure 100 cm. of water. 
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Tine motility in patient with menorrhagia and dysmenorrhea, before 
ment wjtii proge.«terone. (Photographic reduction 4 time.*:.) Recording 
n. of water. 


G.\se 4. (Castrate, Fig. 5.) A. S., aged thirt\'-onc t'ear.s, para o, gravida i. 
.Spontaneous miscarriage in 1921. Bilateral salpingo-oophorectonn* fourteen years ago 
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followed by amenorrhea. Uterus atrophic. No palpable adnexa. Studie.s were 
made before therapy was instituted, on the first day of bleeding following intra- 
muscular injections of 10,000 International Units of estrogenic substance* three 
times a week for three weeks, and on the first day of bleeding produced by a 
similar course of estrogenic substance* wliich was followed by one injection of five 
European rabbit units of progesterone,! twenty-four hours later. 

Case 5. — (Functional Menorrhagia and Dysmenorrhea, Fig. 0.) G. K., aged 
twenty-five years, para o, gravida i. Spontaneous miscarriage at six and one-half 
months in February, 1935. Appendectomy in 1928. Menses profuse since onset 
lasting seven to twenty-one days with pain on first daj'. First studies made while 
patient was flowing and had been bleeding for twenty-four days. Was then given 
fifteen European rabbit units of progesterone.! The bleeding stopped eighteen 
hours later and the studies were repeated. Two months later similar observations 
were made on the first day of a normal menstruation. 


DISCUSSION OP RESULTS (TABLE l) 


Tliei’e IS a wide range in the motility of the uterus of normal patients 
at corresponding times of the menstrual cycle. The uterus is usually 
quiescent during the midperiod, but the motility at this time may vaiy 
in normal patients from no contractions to moderate sized contractions. 
The maximum motility is on the first day of menstruation. The strength 
of the contractions seems to be in direct proportion to the size and 
volume of the uterus in women with a normal hormonal balance. Thus, 
in Case 1 (Fig. 2), the volume of the uterus was large and the contrac- 
tions on the first day of menstruation were very intense, although tlic 
patient suffered no discomfort whatsoever. This patient was selected to 
demonstrate the inhibitory action of progesterone because of the large 
size of these contractions. At the subsequent period after the admini.s- 
tration of twenty European rabbit units of jirogesterone, the contrac- 
lions were less than one-third of their former size. 

The volume of the uterus in Ca.se 2 (Fig. 3) was relatively small. The 
contractions on the first day of menstruation were only moderate m 
size but after the administration of 50,000 International Units of c.strO' 
genic substance they wore markedly increased botli in intensity and fre- 
quency. 


These two cases offer an excellent contrast between tlie actions of the 
two ovarian hormones in normal women. They demonstrate that Die 
normal Ininian nonjiregnant and nonpuerperal uterus reacts to these 
hormones in a manner similar to the response of the human iiuerpend 
uteru.s, and of the uterus of laboratory animals. 


Ca.se 3 (Fig. 4) presents a 1yi)ical example of a (hdim'ency of the estro- 
genic principle. The uterus was small and the patient’s men.ses weie 
scant and painful. Xo .spontaneous motility could he demonstrated 
either at the mid-period or on the fii-sf day of menses. However, aft*^’ 
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DISCUSSION- 

DR. FRED H. FALLS. — The importance of this paper lies in the fact that the 
observations made were recorded by instruments of precision and could not have 
been influenced by any bias niiich the investigators may liave had toward the results 
of the experiments. This puts the use of these hormones on a rational basis, 

VHicn one injects the estrogenic hormone or progesterone dilTerent physiologic 
reactions can be noted and measured. However, as tliese investigators have pointed 
out, one lias to bo careful in the interpretation of the phenomena observed, since 
certain reactions might conceivably be the result of coincidence. For instance, in 
the case of bleeding which was produced in the uterus years after a castration, one 
would like to know how many times was this woman made to bleed? Were subse- 
quent injections successful or not? How long was this patient observed? How 
many cases of each tjqie were treated .successfully? Were some cases encountered 
wliich did not respond at all to injections? 

In our experience, the most strilring effect of the use of progesterone has been 
in controlling menorrhagia and metrorrhagia occurring in young girls shortly 
after menstruation begins. Wo have had two cases which rc.spondcd favorably 
to progesterone after follutcin had been tried and had proved only temporarily 
cfiicacious. We have had one patient with a severe purpura hemorrhagica, in whom 
various forms of endocrine therapy had been u.sed unsucce.=sfully, before progesterone 
produced a definite effect. 

The tracings here presented are far better than those of Knaus, whose contrac- 
tion curves were very small. We have found that by using a water manometer m- 
stcad of a mercury manometer, we were able to get very delicate tracings of the ef- 
fect of pitressin on the large bowel, using the method of Moir, with the bag Jn- 
serted in the rectum. 

Another important point is that the data here presented relate to the effects of 
these substance,-: on the human uterus and are, therefore, not analogies drawn from 
observations made on animals. 

DR. B. .SOBKIN. — It is true that the contractions of a large ufenm can 
recorded with a less elaborate manometer than we used. Our apparatus however, 
records tb.e motility of a small, nonpneri>eral uterus with equal facility, and yield's 
more quantitative data, sinee it operate? at a known volume and at a constant 
known pre,-"-are. 
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intensive therapy with estrogenic substance, small, irregular contrac- 
tions appeared. This was associated with a strongly positive estrin 
determination in the blood and a marked increase of estrin in the urine. 
The menstrual period increased from two to five days and the quantity 
was more profuse. There Avas no pain accompanying this period. 

In the case of the castrated Avoman (Case 4, Fig. 5) the uterus Avas 
atrophic and no motility could be demonstrated. Intensive treatment 
Avith estrogenic substance produced an artificial bleeding and small 
rhjdhmic contractions. Therapy Avith estrogenic substance and proges- 
terone also produced an artificial bleeding Avith small contractions of the 
uterus. The atrophic endometrium became hyperplastic. The Amlume 
of the uterus approximately doubled. 

The ease of functional menoiadiagia (Case 5, Fig. 6) is an example 
of a deficiency of progesterone. A uterine hemorrhage of tAAmnty-four 
days’ duration AA'as stopped in eighteen hours Avith fifteen European 
rabbit units of progesterone. This therapj^ also produced a decrease 
in the motility of the uterus. The endometrium changed from a pro- 
liferative to a late proliferative type. 

The results of the administration of estrogenic substance or proges- 
tei’one to the latter three patients indicate that the use of the appropriate 
hormone as substitutional therapy in Avomen suffering from endocrine 
deficiencies is a rational attempt to bring about a temporary return to- 
Avard tlie normal physiologic and clmical state. 


CONCLUSIONS 


1. A method for recordmg the motility of the liuman nonpuerperal 
and nonpregnant uterus is described. 

2. The method is harmless and is of value in the study of endocrine 
disorders of the female. 

3. The normal human uterus is quiescent at the mid-period and its 
motility is greatest at the onset of the menstrual period. 

4. Estrogenic substance augments the motility of the normal human 
nonpregnant and nonpuerperal uterus; progesterone decreases the 
motility. 

5. Estrogenic substance induced motility and initiated bleeding in 
the uterus of a woman castrated fourteen years previously. It induced 
inotilitA , increased menstruation, and relieA'ed dysmenorrhea in a Avoman 
A\i{h bilateiallA leseetcd 0A’arie,s. Progesterone decreased llie motility 
and stopped the bleeding in a Avoman suffering from functional menor- 
rhagia. 


n a'na 'proluton''^'to Br mto *' Snnuft Corpomtion for ample .•^upplie.« of pro{r>-non 
tuArnrolaUon« • am? Bcncrous cooperation witli the histolopic 

'k of manv 1^’'= performance of the anluons 

i.i. iv oi as.-=a> ms m.in.\ .'•amplos of hlootl aiirt \irine for their linrmone content. 



PYELOURETERITIS IN PREGNANCY'' 

Etiology, Acute Phase and Treatjient 
Herbert P. Traut, M.!)., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, New Yorlc Hospital and Coriirll 

Medical College) 

P YELITIS as a complicating- disease of pregnancy lias been recognized 
and treated for many years, but despite this fact it has been one of 
the least nnderstood of the obstetric diseases. It is difficult to explain 
■why this should have been so. However, it should be true no longer, 
for recently much new light has been sbed ujion tbe physiology of tlie 
ureter in pregnancy and the etiology of pyelitis, on the one hand; wlule 
on the other, diagnostic methods and the treatment of the disease have 
been improved, and avc have gained an understanding of the seciuclac 
of pyelitis in the woman and her offspring. This new information lias 
necessitated a complete revision of our ideas concerning the significance 
of pyelitis in pregnancy, with the result that whereas formerly we were 
inclined to classify it as one of the minor complications, we arc bow 
forced to consider it among the more important. Many of the data which 
have brought about this change in point of view have been obtained bj 
means of improved methods of urologic diagnosis. jMore important, how- 
ever, has been the accumulated information which has rc.sultcd from 
cooperation between urologists and obstetricians in obstetrical hospitals 
both in this country and abroad. AYe shall attempt to present the sub- 
ject of pyelitis as a complicating disease of pregnancy and the puor- 
I)crium in the light of the more recent dcvelojiments. 

As some confusion has been occasioned by differences in tenninologj. 
it may be well at the outset to indicate what is meant by .some of the 
commoner terms in this field. As the name indicates, pyelitis is an ni- 
tlammatory disease affecting the pelvis of the kidney. However, when 
the renal jielvis is intlamed the ureter is usually involved as well; hence 
it is more accurate to use the tei-m pycloureteritis instead of p.vehtis. 
If the infection extends from the i-cnal pelvis into the parencli.vma so 
as to involve the ducts and .secretory elements of the kidney, one speaks 
of pyelonephritis. In addilio)i, other terms ai-c used to indicate inoie 
advanced staucs of llic intlammatory process; pyonephrosis indicat*s 
a marked <liIatation of the renal pelvis and abdoJiiiiial ureter associate 
with a puruhmt intlammation. In distinction, one speaks ot 
nephrosi*-' and liydromcf<*r when there Is marked dilatation of the icna 
]ielvis or ureter without iidlainmalory involvement Ijeing presejif (!''-• 
1 ). _ 

•JVa'l fr.**X\v.y of ti-*- Vt.rl; Jtiniiaty 10. 

OitO 



KKOHN BT AL. : EFFECT OP OVAEIAN HORMONES ON HUMAN UTERUS 391 

Otlier interesting aspects of this work are the great variability in the estrin and 
prolan of blood and urine in normal individuals, and the poor correlation between 
these hormone contents and the clinical manifestations in patients suffering from 
endocrine dysfunctions. To those of us who have been looking forward to hormone- 
testing as an aid to clinical practice, this seems rather disappointing. But perhaps 
we can comfort ourselves by ascribing this apparent lack of correlation to the in- 
adequacy of our present knowledge. In tliis regard you may be interested to know 
that Dr. Breed, of my department, and I are just reporting on the probable presence 
of at least four factors in the ovary, other than estrin or progesterone, which have 
to do ryith the menstrual cycle. There is apparently an inhibitory substance, an 
augmenting substance, a factor concerned with endometrial rhythm, and also a fac- 
tor influencing breast development. liTien we have learned to test for such factors, 
in addition to those which we can now assaj', we may then be in a better position 
to interpret the clinical status of our patients in quantitative hormonal terms. 

DR. KROHN (in closing). — ^We attempted to emphasize the fact that the ef- 
fects produced with the ovarian hormones were temporary in nature because the 
type of therapy was substitutional. We have made approximately eighty similar 
studies and have been able frequently to reproduce the results obtained in this 
selected group of cases. 

Encouraging results are obtained with cases of functional menorrhagia when 
large doses of progesterone are administered (15 to 20 International Units). Un- 
fortunately, there are some patients who do not respond to tliis form of therapy. 
It has been recently recommended that more satisfactory results are obtained with 
smaller doses of progesterone if a preliminary dilatation and curettage is done. 

We were unable to confirm the observation made by Moir, of the disappearance of 
the arterial pulsations at the peak of the contractions obtained from a patient suf- 
fering with dysmenorrhea. In a recent study of a group of dysmenorrheic patients, 
we frequently observed these pulsations continuing throughout the peak of the con- 
tractions. We, therefore, cannot agree with the suggestion tliat pain in primary 
dysmenorrhea is due to an ischemia of the uterus. 


Lundquist, B., and Runstrora, G.: Hysterosalpingography, Acta obst. et gyncc. 

Scandinav. 16: 415, 193G. 

After discussing the literature on hysterosalpingography, the authors present 
their own material, which embraces 55 cases. Fifty-one of these w'cre examined 
on account of sterility, and 4 for other reasons. They report, in addition, a case 
where radiograms placed at their disposal illustrate injection into the venous 
system. In tlie experience of the authors, the method is extremely valuable. 
With strict indications and correct technical application it entails .very little 
ri.sk and gives valuable information. In no less than 25 per cent of the normal 
cases (2S), the method proved curative, pregnancy having followed nithin a few 
months. 

In order, however, to make the method wholly effective diagnosticallv, the 
authors perfected their roentgen technique so that, in cases where pathologic 
chnnge.s^ of the peh'ic organs are visible, the roentgen examination is made with 
the p.afient in different positions using in addition to the dorsal, the lateral, up- 
right, and upside-down positions. The effect of this procedure has been very sat- 
isfactory. 


J. P. Gr.EKxninn. 
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per cent of all women, x-ray photograplis made during the seventh and 
eighth months of pregnancy disclose a dilatation of the ureter and kid- 
ney pelvis. This hydronephrosis and hydroureter are unmistakable 
evidences of stasis of urine. We may saj’’, therefore, that 80 per cent 
of all pregnant women are predisposed to pyeloureteritis in the sense 
that they are always possessed of one of the important etiologic factors 
of the disease. 

It is also significant that this stasis of urine is much more frequent and 
more marked on the right side tlian on the left, and furthermore, that 
with corresponding frequency the infection of the upper tract is on tlie 
right side rather than the left. As a result of the recent investigative 
work done in this field, we ai’e enabled to make definite statements re- 
garding the causes of urinary stasis in pregnancy. Most fundamental 
of these is muscular atony. It has been shown that the smooth muscula- 



Fif?. 2 . — A compo.sitc grapli made from the data obtained from tlic study of 
teen normal pregnant women. Tlic .solid bl,ack line .sliows the variations in ij a 
peristaltic activity of the tract witli reference to tlic duration of pregnancy anil in- 
puerperlum. Tlic interrupted line show.s the degree of dilatation of the 
will 1)0 seen that In general they are inversely proportional, very .strongly suggcsiuU' 
a causal relationship. 


ture of the ureter responds to the influences of pregnancy in a manner 
very similar to that of the uterus. To be sjiecific, the smooth muscle 
coats of the ureter lose much of their irritability from the third to the 
ninth months f»f pregnancy (Fig. 2). This means reduced contraetilfl> 
and loss of peristaltic activity, with the result that when the weight of 
the enlarging nteriis encroaches upon the already atonic ureter, there m 
increased difficulty in discharging urine into the bladder, Tlio urnic, 
therefore, accumulates and di.slends the flaccid ureter and kidney pelvis, 
producing the hydroureter of ]>regnancy. In addition, the jiregnniit 
uterus usually rotates on its long axis toward the right. Jn doing po, 
it brings greater i>ressure to bear upon tlic right ureter than upon th*- 
left, which in turn produces more marked .stasis and ureteral dilatatmn lU 
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The incidence of pyeionreteritis as a complication of pregnancy is such 
as to ranlc it in importance with chronic nephritis and cardiac disease. 
Our experience at the New York Lying-In Hospital in 15,000 consecutive 
deliveries gives tlie following comparison : 

PER CENT 

Pyelitis 2.02 

Chronic nephritis 2.29 

Cardiac disease 3.66 

Not only does pyeionreteritis ranlc with chronic nephritis and cardiac 
disease in frequenej^ but if neglected, the sequelae may also cause it to 
rank in importance with these diseases because of the impairment of 



Pig. 1. — A diagrammatic demonstx-ation of the portions of tlie urinarj' tract in- 
volved in tiie common typos of Infection complicating pregnancy and their sequeiae 
in the puerperium. The shaded portions represent the extent of the infection 


iieallh it may cause to motlier and child. On the other hand, when ade- 
quately treated, the disease can be influenced to such a marked degree 
that most of its harmful effects can be obviated. It is, therefore, of 
lU'imary impoi'tance that all obstetricians should have a deal’ under- 
standing of the nature of the disease and its treatment. 

ETIOLOGY 

lliree factors arc of paramount importance in the etiology of pyelo- 
uretoritis of pregnancy. These are stasis, trauma, and infection. 

I nfortunately a moderate degree of stasis of urine in the renal pelvis 
and ureter is a physiologic diaraeteristic of pregnancy. In about 80 
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the colon group of bacilli. Occasionally we encounter streptococcus, 
staphylococcus, or proteus infections, but these are in the small mi- 
nority. Tlie fact that B. coli is tlie chief pathogenic invader suggests 
very strongly that this organism comes to the urinary tract from the 
bowel and that it does this either by direct ascent of the lumen of the 
tract or is transported there bj' Avay of the lympliatic system. Tlie 



h'liz. 1 . — Tin- viifioiiH lyjiipliatic priGiiv.'iy.s by which InfoctlotiH rn'iy 

th<; kl(lri'-y Jinrl ureter from the hirgc bowel and the pelvic oryan.M. (H. Reini/inn.; 
{ Peniiis.eiim of I>ca & Keblyer. ) 

older eoiicejit.s of the mode of inlV-ciion cmphiisized direel e.xleiisicn Ji'om 
1)10 perineum to the urethra, thence to the bladder, and finally into tin* 
ureters ami hidney pelvis f Fijr. !{). This in times past lias seemed J 
very rtsisonablt' hyjmthesis ; however, most of the rceeiit iiive.stigatue 
work lends to indicate that this is not a common route. As hrauke 
and others have .shown, it now ajipears much more likely that iu man,' 
instances the eoioji ru-eardsnis are transmitted from the larire bowel to 
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the right tract than in the left. This, it is thought, accounts in a larp 
measure for the predominance of right-sided urinary infections m 

pregnancy. _ ... , 

The second etiologic factor of prime importance is infection, which 
results when a sufficient number of pathogenic microorganisms are 
introduced into the upper urinary tract to bring about inflammation. 



Fipr. 3. — This picture shows tlie dilatation of the ureter and renai peivis together 
witii the lateral displacement and tortuosity of the ureter which comprise tlic charac- 
teristic changes in the tract due to pregnancy, the so-called physiologic hydroureter 
of pregnancy. The arrows and shaded portions demonstrate the “ascending infection” 
theory of the otiolog>' of pyelitis, which is no longer accepted. 

The plirase, “a sufficient number of microorganisms” has been used 
advisedly, for it has been demonstrated that a mild bacteriuria can 
exist without producing any considerable inflammatory reaction. It is 
noteworthy and probably very .significant that over 95 per cent of tlic 
cases of pyelitis of pregnancy are caused by organisms belonging to 
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become so rigidly fixed in sear tissue as to render them incapable of 
peristaltic action, even after the inflammation has subsided. Tims the 
end-result may be a partially or completely inactive kidney pelvis and 
ureter, or if the process be continued longer, the woman may be left 
with a permanent pyo- or hydronephrosis. An appreciation of this 
sequence of pathologic developments impre.sses the necessity for the 
earlj’’ employment of those therapeutic proceduras which obviate or 
minimize them. Even with the best treatment we now know, we cannot 
completely stop the pathologic changes during pregnancy, for we have 
not yet learned how to rid the tract of infection while the uterus is dis- 
tended by the fetus. Even though the patient becomes afebrile and the 
other symiitoms subside, the urine cultures continue positive, as a rule, 
until some time after delivery, which means that a smouldering infection 



Kip. .'>. — A domon.str.'itlon of liow Infection may .spread to the renal cortex from the 
kidney pelvl.s jjroduclnp iiyelonephriti.? by direct extension. 


per.si.sts which, at any time, may cause a recrudescence of the acute as- 
pects of the .syndrome. The low grade infection of the tract jirogres- 
sively adds to tlic fibrosis of the ureters. However, this is simdl in 
amount as comjtarod to tlie damage done during the acute exacerbations. 
JTence, a great deid can be accomplislied by emjjloying those forms of 
treatment which keej* the reaction in a (luiescenl state. 

The mast .serious form wliieh the infection may a.ssume is an <‘xtcnsion 
upv.ard from the renal pcOvis into the glandular portions of the kidney, 
either by direct extension through the foramina paiiillaria or iiy exten- 
.sion into tiic ptrij)elvie space and tiience into the region of the inter- 
p%Tamid!d Sf'pta fEig. o), Pyf'lonejdiritis is serious, either because it may 
inarkctily redm-c liic ••xi-rctory l'nnetif>n of the kidney or. because ol its 
intimate reteuionsiiij) to an ext«nsive vascular bed, it may prodiu'c siudi a 
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the capsule of the right kidney by the lymphatic system. This offers an- 
other explanation for the predominance of right-sided infections. An- 
other very important route of infection also involving the lymph stream 
is that which drains the pelvic organs, particularly the cervix, vagina 
and urethra, and extends upward along the course of the ureter to the 
region of the renal pelvis where it empties into the lateral channels 
communicating directlj’^ with the thoracic duct. The studies of Wins- 
hury-'White have given such convincing proof of this lymphatic drainage 
that one is inclined to believe that this maj* be the most important of 
all routes of infection (Fig. 4). 

Blood stream infection is in all probability secondary to that of the 
lymphatic system. In the majority of cases it would seem to play a 
minor part, despite the fact that there are competent observers who ex- 
press themselves to the contrary. 

The third etiologic factor is trauma. Scott has shovn conclusively that 
the simple passage of a urethral catheter in the male maj' cause enough 
excoriation of the mucous membranes to permit large numbers of micro- 
organisms to gain entrance to the blood stream and produce the well- 
knoun. “catheter fever.” Whether the bacteria reach the blood stream 
directly or by way of the Ij'-mph stream is a mooted point; the fact re- 
mains that slight trauma maj" cause tlie dissemination of the pathogenic 
organisms. Certainly the trauma of delivery together with the second- 
ary atony of the ureter which occurs immediately after childbirth are 
the principal factors in causing postpai’tum pyelitis. 

PATHOLOGY OF PYELOURETERITIS 

In the acute phase of the disease the infectious agent, usually B. coli 
in one of its many forms, produces an inflammation of the internal as- 
pects of the ureter and kidney pelvis, with swelling and edema accom- 
panied by an outpouring of leucocytes to form an exudate on the surface 
mucosa. Flakes of the leucocytic exudate become detached, float in tlie 
urine, and thus produce the cloudy urine which, when observed under 
the microscope, is seen to contain the “clumped pus cells” so pathog- 
nomonic of pycloureteritis. 

Later the submucosa and muscular layers become involved with all the 
concomitants of an extensive inflammatory reaction. In the early stages 
of an acute attack tlie tissue rc.sj)onsc is largely made up of tissue fluids 
and leucocytes. However, when prolonged, the connective tissue ele- 
ments appear and become organized into structures, which at first are 
loosely arranged, but later consolidate to form fibrosis. The longer the 
process is allowed to progre.ss, the more its density is increased, Avilh the 
re.sult that the musculai* poiiiojis of the ureter and kidney pelvis may 
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Usually the febrile phase of the disease is a short one Avhen well 
treated, passing into a subacute condition after a period of four or five 
days. A remission may occur at any time, for as has been pointed out, 
the infection is rarely cured during pregnancy; it becomes quiescent but 
is an ever present source of danger. 

The infection is found to involve tlie right tract in the great majority 
of patients. This is so true that should the infection seem to be on the 
left side, one should at once think of the possibility of a bilateral infec- 
tion and take the steps necessary to determine whether or not this be 
true. The importance of bilateral infections as compared to those which 
are definitely unilateral cannot be overemphasized, because the hazard 
to the patient is not merely doubled, but, on the contrary, is increased 
many times. 

TREATMENT 

The treatment of jiyeloureteritis should be varied according to several 
factors which must be taken into consideration before deciding upon 
the course to be followed. Is the patient in the early stages of preg- 
nancy, or is she approximately at term? What has been her previous 
obstetrical and urological history? Is the infection unilateral or bi- 
lateral? Is there adequate renal function or has the infection already 
reduced excretory activity ? These are a few of the more important 
questions that must be answered. 

Generally .speaking, the treatment of the disease falls into two general 
categories; the fir.st, which applies to the vast majoi’ity of patients, may 
be considered conservative or palliative, and the second, radical. 

The palliative ti-eatmcnt consists of re.st in bed with frequent change 
of position which shifts the weight of the uterus from side to side, so 
that the uretei-s can be emptied more readily, thus improving drainage 
of the tract. Fluids are forced, a bland diet is pre.seribed and a mild 
saline purge administered every other day. Immediately upon admi.s- 
sion, three laboratory procedni’es are carried out: (1) A cathelerizcd 
bladder sjioeimen is secured for examination and culture. (2) The blood 
is examined to discover whether or not there is nitrogen retention. (3) 
An intravenous x-ray ])yelogram is made to furnish infonnation as to 
the degree of damage already sustained by the inflammatory proce.ss and 
to serve as a rouiih test of kidno}* function. 

If the organism is a colon bacillus, if there is no nonprotcin nitrogen 
retention, and if the process is unilateral, the jjatient is carried on the 
palliative tre.atinent for as lonir as seven days. Usually before that time 
l\ns elapsed there will he a marked fall in temperature, and the kidney 
tenderness will he ereatly diminished. In fact, most j)alient.s will re- 
spond to this Ire.'it men! and ito on to term siitisfactorily. After the tern- 
pi re.ture has beet? itormal for .several days the patient i.s allowctl to rc- 
snnse til l- .activities in a tnodificfl maimer, emtdiasis Ikour placed iqjon 
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wdespread infection as to endanger the life of the patient. It is quite 
probable that a sKght degree of pyelonephritis occurs more frequentlj^ 
than is commonly thought, for it is veiy difficult to make a clinical differ- 
entiation between pyeloureteritis and p.yelonephritis. Indeed, one can- 
not make a differential diagnosis until the inflammation has involved a 
considerable part of the kidney, so that its secretory activity is impaired 
and there is retention of nitrogenous substances in the blood stream. 
When the kidney is thus handicapped, one can easily come to the correct 
conclusion by examining the blood for nonprotein nitrogen constituents. 
When these are increased in amount, tliere is marked inflammation of 
tlie renal cortex, and when normal, there is little or no such extension. 
It goes without saying that a markedly elevated nohprotein nitrogen 
content of the blood indicates a veiy serious involvement of the kidney 
which demands vigorous and prompt measures if the patient is to be 
saved. More will be said concerning pyelonepliritis wlien tlie treatment 
of the disease is considered. 

CLIISUCAL FEATURES OF THE DISEASE 

In our experience, pyeloureteritis occurs as frequently in multiparas 
as in primigravidas. The onset of the initial attack is usually in the last 
trimester of pregnancy or in the early puerperium. Not infrequently, 
however, we see women who, having had pyelitis in a previous pregnancy, 
afterward exhibit an exacerbation in the form of an acute reaction in the 
first or second trimester of a succeeding pregnancy. 

The first symptom may be hematuria, although this is by no means 
constant. The acute phase is usually accompanied by a marked eleva- 
tion of temperature, hectic in type, and associated with chills. Anorexia, 
nausea and vomiting and some abdominal distention are frequently- seen. 
There is usually pain, or at least demonstrable tenderness in the costo- 
vertebral angle corresponding to the side of the affected kidney. Upon 
inspiration, exquisite tenderness of the descending Iddney may be elicited 
by deep palpation of the flank. 

A catheterized specimen of bladder urine will usually show definite 
baeiUuria and pyuiria, the pus cells being clumped together, while 
baeteriologic culture of the specimen will reveal a strain of the colon 
family of organisms in the great majority of patients. Urine culture is 
important as staphylococcus, streptococcus, and B. protons infections 
do not respond satisfactorily, as a rule, to the same treatment that is 
used for the colon organisms. Anemia is a frequent part of the picture 
because of the hemolytic propensities of many of the colon organisms. 
Blood cultures taken at the height of a ohill are occasionally positive, 
indicating that the organisms have gained access to tlie blood stream. 
ITowever, such cultures arc much more commonly negative. 
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isms. Tlie second employs maudelic acid salts wliicli, when taken by 
mouth, are excreted in the urine and similarly are found toxic to colon 
organisms when the urine has a marked acidity. To produce the neces- 
sary urinary acidity necessitates some degree of acidosis on the part of 
the woman, the CO 2 combining power of the blood being depressed as 
low as 35 volumes per cent in some of our patients. Hence, these meth- 
ods are probably not safe during pregnancy and should be confined to 
the puerperium until more is laiown concerning the actual danger their 
use maj'' involve. It has also been considered unwise to allow nursing 
to continue during the course of this treatment. 

Table I. Maternal ;Mortality — ^Pyeloureteritis and Immediate Sequei.ae 
Sept. 1, 1932, to Sept. 30, 193C — New York Lying-In 

I. Patients with pyeloureteritis 130 

Patients with pyeloureteritis and excessive nonprotein nitrogen l(i 
retention (above 50 mg. per cent) 

120 

Therefore 320 may be as.sumcd to have had simple pyelo- 
urcteritis and IG pyelonephritis. 

II. Deaths in the group of 120 cases of pyeloureteritis 0 

Deaths in the group of 10 cases of pyelonephritis 4 

Therefore the death rate is 25 per cent in pyelonephritis or 
2.9 per cent in the whole group of upper urinary tract 
infections. 


Table II, Iniwntile I^Ioutality in Pyeloureteuiti.s oe Pregnancy 

Sept. 1, 1932, to Sept. 30, 1936 — New York Lying-In 

Full term -r premature infants alive 
Stillborn + dcadborn 
Neonatal deaths 


321 

11 

7 


Total births 

Incidence of infantile mortality associated witli 
pyeloureteritis 

Incidence of infantile mortality from all causes 
Infantile mortality is therefore increased three 
times normal experience 


1.39 

32.9-19% 
• 1.22 % 


The beta-oxybutyrie acid bodic.s arc induced in the urine by a kelo- 
genie diet. This is an adequate diet in llie sense tliat it provides a 
sufficient number of calories, but it contains such a high eojitent of fat 
its compared to the carbohydrate coiniioncnt tluit incomplete oxidation 
occui's. ketosis results and the ketone bodies, chiefly belti-oxybulyrie 
arid, are excreted in the urine. The treatment is effictieious if the urine 
can be kept sufiiciently acid. This .sometimes requires the jidmitiist ra- 
tion of ammonium chloride if the urine is to reach the optimum acidity 
wiiieh is abfiut pH,. However, it i.s often difTicult to gain the coo])eratiou 
of th.c patient in carrying out this Iherajiy, heeausi' the diet is a di.s- 
(•ouraging one to maintain. Another form of ketogeiiic! diet based upon 
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frequent rest periods in the reeuinhent position during the day, and a 
continuation of an augmented fluid intake amounting to 3,000 c.e. per 
day. Close observation of the patient is maintained because of the 
danger of remission. 

If, on the other hand, the patient does not respond to this conservative 
treatment after six or seven daj-s of palliative therapy, the affected ureter 
is catheterized with a No. 7 or No. 9 catheter which is left in place with 
the tip high in the tract to provide drainage. Tlie catheter is left in jiosi- 
tion not more than three or four daA^s when it is removed whether or not 
the temperature and other sj^mptoms have subsided. Frequently the 
desired response will come twenty-four or forty-eight hours after re- 
moval of the catheter. While the catheter is in position, lavage of the 
kidney pelvis with normal saline solution is carried out at four-hour in- 
tervals. 

When the infection is bilateral, one is not justified in as long a period 
of palliation, particularly if the patient is two or three months from 
term. The possibilit}^ of pyelonephritis witli suppression of function is 
so greatly increased that, if the patient does not respond promptly to 
palliative treatment or the use of tlie indwelling catheter, the uterus 
should be emptied. If, in addition to a well-establislied bilateral in- 
fection, one discovers nonprotein nitrogen retention, the termination of 
pregnancy sliould be mandatory. Tlie danger of a fatal outcome for the 
mother is such a real possibility tliat delay sliould not be tolerated. At 
first this x-eeommeiidation seems radical (Table I). However, when it is 
realized that once the renal cortex is extensivelv involved there is notliine: 
the phj^sieian can do to influence the downward course of the disease, this 
attitude does not appear to be extreme. Furthermore, as the product 
of conception will very often be lost either through intrauterine death 
or abortion, it becomes even more evident that the evacuation of the 
uterus is not only a conservation procedure, but that it cannot be em- 
ployed too early once the existence of extensive renal involvement has 
been established (Table 11). 

It is very gratifying to note the large proportion of patients who 
show a prompt remission of the more acute symptoms after the uterus 
has been emptied. This is to be e.xplained b.v the release of pressure 
upon the ureters, cessation of back pressure upon the kidney pelves, 
and the improved drainage of the tract which follows. 

The treatment of postpartum pyelitis either in the acute or subacute 
phase takes a very different, form from that which has been outlined 
as applicable to the woman while the child is still in utero. In the 
puerperium we can .safely apply the newer and more efficient methods 
of chemotherapy without danger. These take two general forms. The 
first and older method utilizes the princijfle that beta-oxybutyric acid 
in a markedly acid urine will quickly sterilize the urine of colon organ- 
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these appear, especially if accompanied by a fever or chill, the course 
of the disease can he minimized markedly by prompt institution of the 
palliative therapy whicii has been outlined. 

In closing, it may be well to emphasize a few points which are essen- 
tial in the treatment of the disease : 

1. It should always be remembered that upper urinary tract infec- 
tions are seldom eradicated during pregnancy Avhen once there lias heen 
a sharp febrile reaction. 

2. Pyelonephritis is a very serious complication which carries with it 
a definite mortality. Our only method of determining whether or not 
it is present is the chemical examination for excassive amounts of non- 
protein nitrogen in the blood. "When the diagnosis is made, evacuation 
of the uterus is indicated. 

3. Bilateral pyeloureteritis presents a very serious hazard to the ex- 
pectant mother. If it does not yield promptly to conservative treat- 
ment, termination of tlie pregnancy should be seriously considered. 

4. Po.stpartum treatment is necassary until such time as repeatedly 
negative urine cultures have been obtained. 
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In tlie world literature are records of aljout 200 cases of rupture of the sympliy- 
sis. Between SO to S."> j)cr cent of these were traumatic in origin and arose fhiring 
operative deliveries. Tlie remainder were spontaneous rujitures M'liich occurred 
after spontaneous labors. Since, however, when the child is forced through the 
birth canal, considerable force is e.xerled in all directions, these ruptures also 
entail .some degre<- of trauma. Hence ,a true .spontaneous rupture of the .symjthy.si- 
i.s one in which there is neither e.xternal nor internal force. Jlirseh reports such 
a ease. The nifUure occurred Ijetween the eighth and ninth month.s of jiregnanc} 
in a wonmn v.ho did not have any trauma or pathologic bony process. 3 he author 
believes the cause of the rujiture was ti pathologic degree of phy,«iologic softening 
and relaxation of tlie .symphy.si.s. This in turn wa.s due to a disturbance in tin 
rcspor.sil.de gland of internal secretion. 


,1. P. Gi!i (g;uit-u- 
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the starvation principle has been more successful. With this a fairly 
weU-balanced diet is possible, but an insufficient number of calories arc 
given to maintain the bod3^ In addition the carbohydrates are reduced. 
The effect of the diet is the same in producing tlie ketone bodies, but is 
associated with considerable weight loss. Of the two, the latter has been 
much the more successful in our hands, and has been most useful in 
combating deep-seated infection. However, both these ketogenic diets 
are being displaced in the treatment of pyelitis by the newer mandelic 
acid therapy. 

Mandelic acid and ammonium chloride are combined to form an elixir 
which may be taken by moutli so that the patient receives in divided 
doses approximately 12 grams of the mandelic acid salt per day. Fluids 
must be limited to 1,500 e.e. or 50 ounces per day to prevent too great 
dilution of the mandelic acid salts in the urine. The therapy is not 
efficacious unless the urine can be maintained with a pH of 5.5. To 
control the latter, it is necessary to test the urine daity with an indicator 
such as methjd red, which changes color at a pH of 5.5. Occasionally 
an additional amoimt of ammonium chloride must be given to attain 
the desired degree of acidity, because iiatients vary markedly in response 
to the treatment. The mandelic acid treatment is given for a period of 
ten days; the urine is then cultured to determine whether or not the 
infection survives. If it does persist, the patient must be given a week’s 
rest and then a new regime commenced repeating the same general pre- 
cautions. A series of tliree negative urine cultures at weekly intervals 
ai’e accepted as proof of a cure. 

We are using tlie mandelic acid therapy in our postpartum patients 
and feel that it promises to give better results tlian tlie ketogenic diets 
because the patients are more cooperative in its use. We have not, how- 
ever, applied it to the treatment of the antepartum patient because of the 
acidosis it produces. Its use is also confined almost entirely to patients 
with colon bacillus infections. Streptococci and staphylococci are little 
influenced by it. Proteus infections are resistant to this and any similar 
therapy which depends upon an acid urine, because this organism splits 
urea into ammonia which in turn alkalizes the urine and prevents the 
necessary degree of acidity being reached. Hence the necessity for 
knowing what organism is to be treated is quite obvious. 

It would be a mistake not to point out the importance of antenatal 
proiihy lactic care in the prevention of pyeloureteritis and its sequelae. 
By encouraging all gravid women to drink copious amounts of fluids, at 
least three quarts a day, to rest in recumbent iiosition for several short 
licriods, as well as to carefully regulate the daily evacuation of the large 
bowel, much can be accomplished in reducing the incidence of the 
disease. In addition, the patient should -be frequently questioned as 
to urinary symptoms, i>articularly hematuria and backaclie. When 
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In this studj’’ pH determinations are recorded. I am not sure of 
their significance. They might differ in untreated cases from the aver- 
age range for normal adults of the same age group, since tliere is varia- 
tion of the pH of the blood stream in pregnancy toward tlie alkaline 
side (Peters and Van Slyke). Tlie normal range of pH for young 
adults is given by Peters and Van Slj-ke as pH 5.0 - 6.8 witli a blood 
plasma pH of 7.4 which is a quite stationary figure. For want of a 
better setup the pH readings Avere made by means of the LaMotto 
indicator. For purposes of comparison pH 5.5 is selected as the division 
betAveen acid and alkaline groups because it is at approximately this 
figure that bacteriostatic action due to acidity is supposed to begin. It 
is recognized that acidity alone is not bactericidal; yet our present 
knoAA’ledge of the constitution of the urine is not sufficient to enable us 
to deny the presence of normal antiseptic substances AA'hich are potent 
in acid urines. The basis of this statement is my obserAmtion that in- 
fections resulting from bladder or renal surgeiy Avhich clear promptly 
and spontaneously are usually in strongly acid urines. It is also recog- 
nized that the type of infection in urine may influence it for greater 
acidity or alkalinity than is normal for that urine. 

It is our practice at the Boston Lying-In Hospital, Out-Patient De- 
partment, to restudy infection cases AAdiich fail to clear by the end of 
Ihe fourth month after deliA'ery, AA'ith the purpose of determining the 
po.ssible causes for persistence of infection. These causes may be found 
in the general condition of the patient; the renal condition; or the 
bladder condition. 

The bladder is particularly conspicuous in this field because of the 
frequency of po.stpaitum retentions and residuals. There is also the 
problem of bladder base injury Avhich eventually re.sult.s in cystocelc 
formation. Prom the rarity of the finding of cystoceles in Avomen of 
the child-bearing age in our clinic, and the CA'cntual complete disaj)- 
pearance of bladder residual in mo.st postpartum cases, even though 
bladder base injury is demonstrable, one must consider cystocelc a.s a 
condition AA'hich is produced gradually after the injury occurs through 
loss of ti.ssue resiliency and repeated functional stretchings of a Aveak- 
('iied area. 

Theoretically, ret rogre.^^siA-e renal and ureteral changes begin imme- 
diately on deliA'ery. In the majority of pregnant AA'omen they occur at 
a sufiieienlly rapid rate to giA'c normal pyclogi’ajihy and a j'cturn oi 
the jiain I'cfiex on distention through a ureteral catheter at the end of 
the fonrtli month, by Avhieh time ilie greatest mimber.s of recoA’cries from 
infection have taken jdaec. In some instances, in spite of the absemee 
of obstnictiA'c factors, tliis clmnge is delayed mucli beyond tliis time 
limit. ‘Where obstructive factors exist, not only does the reirogressifm 



END-RESULTS OF URINARY TRACT INFECTIONS 
ASSOCIATED WITH PREGNANCY’^ 

B. GRAismiiLE Crabtree, M.D., Boston, jMass. 

In Collaboration ^th Dr. George C. Prather and 
Dr. Bdavin L. Prien 

(From the Urological Department of the Boston Lying-In Hospital) 

E ND-RBSULTS in urinary tract infections associated with preg- 
nancy are, for the most part, rate of recovery from the infection, 
relation of such infection to subsequent pregnancies and the ultimate 
fate of the kidney. It was not always so. Infection of the urinary 
tract is capable of contributing to both maternal and fetal mortality 
in a large way. That it no longer does in the modern maternity clinic 
is due to better management which the last two decades of study of the 
problems concerned have made possible. 

Present-da3’’ maternitj’- clinics turn out four types of infection cases 
for aftercare. These are convalescing predeliveiy infections which 
have given no postpartum problems; second, infections involving the 
Iddneys, which were not present during the pregnancy but took place 
during the puerperium ; and third, cj’^stitis cases without upper urinary 
tract involvement. These latter represent retentions and residuals fol- 
lowing parturition where either intermittent catheterization or con- 
stant drainage has had to be employed and resulted in introduced infec- 
tion. Fourth, p3'elitis in pi-egnancy ma.y also shoAv p.yelitis symptoms 
in the puerperium. 

At the Boston Lying-In Hospital all such cases ave directed to the 
Out-Patient Department clinic Avhere thej^ are followed imtil recovery 
takes place, a subsequent pregnancA’ intervenes, as all too frequently 
liappens, or the case is restudied because of failure of the infection 
to clear. 

Tlu’oughout all these studies of recentl.y pregnant AA'omen one is im- 
pressed Avith the promptness as AA*ell as the completeness of cessation of 
all symptoms in prenatal infections on delivery, and the rarity- of renal 
and cystitis sj-mptoms in recently pregnant Avomen. These factors 
added to ready disappearance of pus but per.si.stenee of bacteria lend 
a false security to the patient, mislead the obstetrician Avho relies on 
tests for albumin and pus Avithout cultures or stained sediments, and 
falsify statistics. In these .studies cleai-ance of the urine of bacteria as 
demonstrated by sediments or cultures, or both, maintained over a 
period of one month Avithout treatment, is the criterion for cure. 

'Rcnil ()>y invitation) boforo tli.i Xi-w York Obstetrical Society. January 12, 1537. 
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Cj'^stitis cases constitute the simplest field for. study of infections as 
such, since the only possible complicating factors are the general con- 
dition of the patient and the presence of residual urine in the bladder, 
which is easily determinable. They have been purposely studied ir- 
respective of the type of bacteria concerned in the infection. Tlie 
results of observations on this group are shown in Tables I to III. 



Fip. 2. — Tills excretory pycloET.Tm shows extensive, and apparently pcrmon nt. 
bilateral, renal dainape In a woman who has had eipht prcfc-nancles In ten ye/it^- 
The pyelography Is remote from delivery (over one year). Pyelographic slum.-. 
show no obstructive cau.so for hydronephrosis. Both Uldney.s have 
•surglc.ally. No obstructive factor was demonstnated. .Secondary .small calculi biiu.ii'j 
in n caiyx were pre.sent on the right. 


TAiil.r, I. II.\TK Of Rkcovkhy Of CySTITI.S (l\Kf..S 
GS C.\Sf..s 


Wr-IA IS 1 -VON-TH 

.ns 


V.’ithont treatment 
'With treatment 


‘2 MOKTUK :i .MO.S’TIIK 
20 3 

Cases well in one montli 
37 ca.^es pH below ~)J> 


*1 JIO.VTHS 


r> 


13.0 pH above 


r; r: <i. 


I c.nse sent out of Iio.spitnl on He.vairietiiylenainin. 
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not occur above the point of obstruction, but through the lapse of time 
the condition progresses, because of further relaxation of the pehuc 
and ureteral musculature and the damaging effects of infection, an 
important item of Avhich is probablj' mucosal edema and later chronic 
infiltration, which tend to increase obstruction (Fig. 1). 

The presence of endocrine action as a factor in producing ureteral 
and pelvic dilatations in pregnancy is probable. If it occurs it prob- 
ably appears earlj^ in pregnanej^ Wilson and Abramson have shoivn 
that relaxation of the symphysis occurs in the first months of preg- 
nancy. The occasional case is noted (see Fig. 2) in which, in the ab- 



Fig-. 1 — This series of pyelogranis of the right kidney were made, reading from 
left to riglit, in December, 1935, April, 193G. and December, 193C. The patient was 
primiparous. Deliver}- was by ce.sarcan section. Tlierc was neitlier bladder nor lower 
tliird of the ureter patliolog}-. Birth canal injury was of course absent Acute 
pyelitis in pregnancy was present but toleration for infection was acquired and 
the pregnancy completed. All pyelograms shown were made postdellverj-. More 
than a year elapsed following deliver}- before retrogi-e.'jslve changes took place 
spontancou.sly and the infection recovered. 


sence of eitlier U])])er or lower urinary obstruction, marked degrees of 
ililatation of the uveler.s and pelvis persist which often become pyo- 
nephrotic. The olistetrical hi.story is tliat of multiple pregnancies in 
rapid sncccs-sion. Cases with a similar history but with pendant ab- 
domens which would remove uterine pressure from tlie ureters have 
been found Avith minor degrees of dilatation but absence of tJic pain 
retlex on overdistontion. 
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But 2 of these 9 patients had adequate pH readings for effective ad- 
ministration of formalin hearing drugs. All cleared up on acidifica- 
tion with formalin bearing drugs added. In view of the small number 
of patients who appear in the tliird group who recovered in three 
months without treatment, the need for treatment is not proved in spite 
of allfalinity of the urine. 

In consideration of renal infections associated with pregnancj", cog- 
nizance should he taken of previous lines of thought, present expediency 
and completeness of investigation to include at this time what data I 
liave concerning the significance of cured infections which existed liis- 
torically previous to marriage and also of knoum infections which were 
present at the beginning of childbearing. Tlie .suitable cases at my 
command are limited in number. I will give them for what tliey are 
worth. These cases were studied in detail so that they miglit he safely 
used here. 

Table V 

Effect of Cured Preexisting Urinary Tract Infection on Incidence of Pychtxs in 
First Pregnancy. Gross Pathology Exchided, 

Old history of febrile urinary tract infection 1 
Pyelitis 9 years ago at Children’s Hospital 1 

Pyelitis in infancy 7 9 total 

None showed febrile pregnancies or infection 

While there were no urinaiy tract infections in this small group ol 
studied cases, there is no reason why such cases should not participate 
in the normal incidence of infections associated with pregnancy. 

Preexisting uncured urinary tract infections without gross pathology: infections 
known to bo present at inception oi pregnancy, 

2 Postinarital pyelitis and cystitis. 

1 Pyelitis one year preceding marriage (cured in pregnancy). 

1 Cloudy urine as a child, recurred 2 years before marriage. 

1 Pyelitis 3 years preceding marriage. 

5 Total. 


All five i)atients had iiyelitis in jircgnaney. One was cured in preg- 
nancy. From this small group of cases, it is to be expected that ni 
comparatively recent persistent infections there will he a febrile cour.se 
to the initial pregnancy. 


Table VI 

Tnlrranrc for Infection 

Jllft infected jiregnancie.^ in .tC women. The infecteil jiregnaney wa.“ not alv,.ij>‘ 
the first pregnancy. 

Febrile Afebrile 

First infected pregnancy dS 

Second infected pregnaney 2.'! 9C 

Tliird infected jircgnnncy ^ 




In cnm])iling these stali.stics no note was 
lion was jm-scnt previous: to marriage to 


made as to whether itifce- 
explain the oecurreuee of 
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Patients who were, found to have recovered in two months after de- 
livery consisted of two groups. The first group consisted of those pa- 
tients who recovered without treatment of any kind, and the second 
gx’oup of those in whom some treatment was given. 

Patients who recovered in two months without treatment ivere 11 of 
the 20 studied. 

Table II 


Patients not seen until two 
months, 8. 

AVERAGE pH READING 

( 1 ) 6.0 

(2) 5.0 

(3) 4.0 

(4) 5.0 

(5) 7.0 

(6) 7.0 

(7) No record 
(S) 8.0 


Patients seen but no treatment 
given, 3. 

AVERAGE pH READING 

(1) 5.0 

(2) 4.5 

(3) No record 


It is possible that some of these patients had recovered before the 
date of their first visit to the clinic at the end of two months and may 
belong in the first gToup of one-month cases. 

The pH readings seem to bear no relation to recovery rate. 

Patients who recovered in two months with treatment given were 
9 in number. 

Table III 


Hexamethylenamin on spontaneous 
acidity — 2 eases. 

(1) Average pH 5.0 (bladder residual 

% 02 .) 

(2) pH 4.5, 6.0, 5.0, 


H Ammonium Chloride and 
He.vamethylenamin — 7 cases. 


Original pH 

Acidification 

(3) 6.0 

4.5 

(2) 6.0 

5.0, 4.5 Residual 

(3) 7.0 

02. 

(4) No record 

4.5, 5.0 

(5) 0.0 

5.5, 4.5 

(6) 7.5 

5.0, 4.5 

(7) 8.0 

5.0, 5.0 

5.0, 5.0 

ABLE lA'- 

'tree months were hut 5 

in numher. 


Aitjrage pH 

(1) Not seen previous to the 3rd month 7.5 

(2) Not well at one month, not .seen subsequently until 3 months 5.0 

(3) Knomi not to be well during 1st and 2nd months 4.5 5.5 4.5 

There were no bladder residuals. ’ ’ 


raticnis who recovered in four months were hnt S in mmher. 

(1) Untreated, not seen before fourth month. No j>H recorded. 

(2) Treated with ncxaniethylcnamin on .spont.aneous pH 5.5, 5,0.' 5.5 5.0. 

TIio.ro were no bladder ro.siduals. ' y • • 


Five rotients were vneured when lost seen. 


(1) Bladder residual Vl> ounces. 

(2) Bladder residual 2 ounces. 

(.3) Bladder residual 0 ounces. 

(■}) Bladder residual 0 ounces. 

(5) The fifth case was returned 


pH reading— no record. Not .seen after 1 month. 

pH reading ^^5. Xot seen after 1 month, 

pH reading th Not scon after 1 month. 

pH reading— a. Xot seen after 1 month, 

to ho.spital in the first month for gro.'s pathology. 
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Postpartum bladder residuals which persist much beyond discharge from hospital 
are not common. Data as to 10 cases observed show the following. Those ten cases 
represent the total number of residuals found in 217 cases studied at the end of 
one month or longer after delivery. 


Table IX 


Pyelitis in pregnancy 


Cured 

49% half in 

three months. 

Chronic pyelitis 

35% 


Bacteriuria 

16% 


Postpartum pyelitis 

Cured 

60% 


Chronic pyelitis 

10% 


Bacteriuria 

20% 


Table X 

v> OZ. RESIDUAL 1 OZ. RESIDUAL 1-2 OZ. RESIDUAL 

3% OZ. RESroUAL 

Well in 1 month 1 

Uncured 1 mo. 1 

Well in 2 months 3 Well in 3 mo. 

3 Uncured 4 mo. 1 

tincured 1 year 1 


4 3 2 1 

Total 10 


Table XI 


1. No assignable cause found 


1 


2. Neurosis, debility, negative urinary tract 

3. .tVnemia, debility 

4. Nephritis, debility 


1 

2 

1 


{ 


Debility 


5. Congenital strictures lower ends both ureters 

6. Double ureters with hydronephrosis 




Anomalies 


7. Persistent pelvic and ureteral dilatations 

Eight side only 
Bilateral 


2 

1 


I Effects of pregnancy 


8. Pyonephrosis 

Diagnosed by surgery 
Diagnosed cystoscopically 


^ Effects of pregnancy 
2 Lwith anomalies or 

2 4j gross pathology 


9. Bladder residual 3% ounces 

Total 


1 Bladder 
15 


TJic findings in 15 renal cases which were returned for investigation 
for pci-si.stent infeetion beyond 4 inonllis after delivery wliether treated 
or untreated show the following causes for failure of recovery: Debility, 
renal anomalic.s, jicreistencc of pregnancy changes, persistence of preg- 
nancy changes with gi'oss pathology or anomaly background progressing 
to pyonephrosis and bladder residual. 

Table XII indicates that any poi-sistcnt infection which either is jiresent 
before pregnancy or persi.sts betw'cen pregnancies may give febrile re- 
actions during pregnancy. Forty-llirce cases studied. 

Note, that three cystitis cases gave febrile upper urinary tract .symp- 
tomatology in the cour.se of the nc>ct jiregnancy. 

Table XHI compiled from .still another group of case.s .shows a majority 
of recurrent infections lake place in the unciired eas(-.s. Forty-seven 
recurrent inU'Ctions in subsequent jiregnancies. 
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three afebrile first pregnancies. First infected pregnancies are quite 
decidedly more prone to have febrile reactions than subsequent ones. 
While no statistics can be given because of lack of complete pj^elo- 
grapliie studies in all, there were instances in subsequent pregnancies 
where large pelvic and ureteral dilatation existed vdthout fever’s being 
shown at any time in the course of gestation. Tlie figures justify tlie 
statement tliat the first of a series of infected pregnancies is more likely 
to show febrile sjmiptomatology, but that due to acquired tolerance 
subsequent pregnancies, even though infection persists, are less likely 
to show pyelitis sjnnptoms. 

FATE OF UNCURED URINARY INFECTIONS IN SUBSEQUENT PREGNANCIES 

In this study group are cystitis cases, pyelitis of pregnancy cases, 
and postpartum infections. A subsequent impregnation took place 
while infection was still present as shown by the bladder urine tests. 

The first table indicates that if multiple infected pregnancies take 
place, irrespective of when in a series of pregnancies the first infected 
pregnancy occurs, infection can be expected to persist through sub- 
sequent pregnancies until cure between pregnancies can be accom- 
plished. Naturally only women with several pregnancies could be se- 
lected for such a study (63 women). 

Table YII 

54 85.7% infected pregnancies (2-6 in uuniBer) were in sequence. 

9 14.3% liad one or more intervening uninfected pregnancies. 

liiT 

Observers agree that persistence of the infection between preg- 
nancies may be indicated by bacteriuria alone. 

In consideration of the fact that there was not apiireciable difference 
noted between the rate of recovery in jiyelitis in pregnancy, post- 
partum pyelitis, and combined pyelitis in pregnancy ivith postpartum 
pyelitis, no separate listing is made and all are included under renal 
infections. 

Rate of recovery in renal infections shows that 66 per cent of the 
eases are well in four months after delivery in untreated eases in a 
series of 44 eases studied : 


T.mjle A’UI 



1 -VOXTII 

2 MOXTHS 

3 MONTHS 

Cured 

s 

11 

G 

La.‘;t seen 

uncured 2 

o 

O 


Uncured ut 4 nionflis, returned for investigafion 


4 MO.XTIIS 
4 


TOTAL 

29— Gn.0% 
9—20.4%, 
G— m.G% 


The literature pre.sents little end-result data. Dodds records the fol- 
lowing data at the end of one year following delivery. 
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Tablk XIV 


PARA 

I 

II 

III 

IV 

Si 

VI ; 

VII 



m 

XI 


TOTM. 


.3 

4 

1 

4 

B 

0 

0 


1 1 

1 0 i 

0 

B 

1(5 


The distribution of tliese cases numerically, according to the parity, 
is somewhat misleading since the number of women with completed 
pregnancies beyond 6 is not large. Miscarriages, due to whatever cause, 
were eliminated when considering the pregnancj^ infection as a pure 
bacilluria. ' 

The three para i infections which remained bacillurias were in eases 
which were either of long standing, such as persistent pyelitis of in- 
fancy or were associated with chronic gross pathology also of years' 
duration. 


THE FATE OF THE CHILD IN PYTSLITIS OF PREGNANCY 

The pediatricians of the Boston Lying-In Hospital assure me that 
they cannot distinguish, by phj'sical findings, a child born of a pyelitic 
mother from other infants. Unless premature these cJiildren equal tlie 
average in regard to nutrition, weight, and physical development. Like- 
wise they are no more prone to anemias, feeding problems, or incidence 
of intercurrent disease. 

It must not be forgotten that the acute phases of pyelitis, especially 
with dehydration, nausea, toxicity and consequent malnutrition, pro- 
duce anemia very rapidly in pregnant women. Where the condition 
remains subacute with frequent exacerbations for several weeks or even 
months severe degrees of maternal anemia may result,. Red cell coiint.s 
as low as 1,500,000 nith hemoglobin readings of 20 per cent have been 
noted in one patient whose physician placed her on a diet of orange 
juice and crackers over a febrile period of almost four months. 

IMinot, Straus, Castle, Rowland, Galloway, AVells, Talpade and others 
have .studied both the nature of the anemias in pregnancy and tlu' 
effect upon the child. They recognize four types of anemia. 


Table XV 


Dilution fiiuTuiu r>0%-70% llg. 000,000 red cell count. 

Pernicious .■incniia (the few pemiciou.i sincniia putients u'Jio lieconie jiregininf;, 
red cell clumpes typical. 

A pernicious aiicinia of pregnancy .'10% to >10%. 

.Slow developing secondary anemia, variaMc in .severity. 


Dilution anemia is supposedly due to increased blood volume in preg- 
nancy but the blood .smear remains unchanged. It is, therefore, only a 
relative anemia. It needs no treatment. 

The more profouml tyjn? of raitidly developing “pernicious" aneniui 


and the slower progre.ssive anemia which show the blood picture of .sec- 
ondary ancjnia in various degroe.s of .severity require treatment. Many 
premiiint women .shfiw hypoohlorhydria. Castle lias .showi that the.se 
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Table XII 

21 Infections following pyelitis during gestation. 

10 Infections followng postpartum pyelitis. 

9 following preceding intercurrent infections. 

4 pyelitis between pregnancies not due to the preceding pregnancy. 
1 uncured for some years preceding pregnancy. 

1 postmarital infection uncured. 

3 cases with infected gross pathology (stones, etc.). 

T 

3 cystitis cases without upper urinaiy tract infection. 


36 75.5% occurred in uncured cases 

11 23.0% occurred in cases cured between pregnancies 

47 Total 

The fate of cured cases after one or more infected pregnancy 
S9 cases studied 

13 14.6% had pyelitis in pregnanc}'. 

Vinay early called attention to tlie tendenc}^ of pyelitis to occur in 
subsequent pregnancies. Thirteen women of his group became re- 
infected. 

J\laujaka found 10 of 28 eases recurring. 

Dodds ’ series showed 14 subsequent pregnancies, 3 of which were not 
yet at term, with four reeuiTeiiees, 2 of whicli were liold-over infections. 

Of Klaften’s five subsequent pregnancies, 2 were uninfected, 2 had 
febrile pyelitis, 1 was a pure bacilluria. 

There is an occurrence of infections in cured cases beyond the normal 
incidence of 1.5 per cent which is now coming to be accepted as the 
expected incidence for pyelitis in pregnancy in the general run of preg- 
nant women. Several possible reasons can be suggested for this oc- 
currence. 

1. PaDure of the pelves and ureters to undergo complete retrogressive change 
before the subsequent pregnancy. Stasis remaining is more likely to arrest and 
hold a bacterial invasion. 

2. Failure to recover from the debility which the first infected pregnancy pro- 
duced before the subsequent pregnancy. 

3. Doubt as to the certainty of cure. I question that it is possible to determine, 
certain cure ndthin the time intervening between pregnancies in some cases. 

BACILEURIAS DURING PREGNANCIES 

Bacillurias in pregnancies without pyuria or pyelonephritis symiptoms 
often accompanied by striking degrees of pehds and ureteral dilatation 
seem to indicate that once tolerance for infection is acquired the preg- 
nancy may proceed to completion ^nth no other evidence of infection- 
tlian tlie presence of bacteria in the urine. Tlio following table illus- 
trates the location of these bacillurias in respect to parity. 

One hundred nine cases of multiple infected pregnancies, parity up 
to xii, showed 16 pregnancies in wliicli the infection remained a syinp- 
tomlcss bacilluria. 
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2. The majority of cystitis eases recover in the first month after de- 
livery. The majority of renal infections clear Avithin four months 
after delivery. 

3. There is little difference in the rate of recovery among pyelitis in 
pregnancy, pyelitis in the pnerperium and combined eases. They are 
best considered under the common heading ''renal infection.” 

4. Eenal infections which fail to clear within four months conunonlj' 
do so because of four factors : 

a. Debility of the patient. 

b. Abnormal persistence of pregnancy renal changes. 

c. Abnormal persistence of pregnancy renal changes witli anomalies 
or gross pathology. 

d. Bladder damage with residual urine. 

5. A previous history of cured urinary tract infection without ab- 
normalities of the urinary tract probably does not influence the inci- 
dence of pyelitis of pregnancy. 

6. Infections wliich are uncured at the beginning of the first preg- 
nancy probably produce febrile pregnancies in most cases. 

7. Tolerance for infection either independent of pregnancy or asso- 
ciated with it seems to be acquired in many cases of long-standing 
infections. Such cases may be free from febrile symptoms during sub- 
sequent pregnancies or remain bacteriurias. 

8. If multiple infected pregnancies occur in a series of pregnancies 
they are apt to be in sequence. The majority of recurrent infections 
in pregnancies take place in uncured cases but there is a higher inci- 
dence than normal in these "cured” cases. 

9. Any form of urinaiy tract infection, even cystitis, may give rise to 
febrile pyelitis in subsequent pregnancy. 

30. Infections which persi.st into the next pi’cgnancy may remain 
symptomless bacteriurias, in spite of large renal and ureteral dilatations. 

11. Residual bladder urines are not common in postdeliveiy cases, 
even though the injury from Avhich cystocele eventually develops must 
be present. Cystocele, therefore, probably develops slowly following 
birth injury. 

12. Small bladder residuals, under , one ounce, seem not to retard 
spontaneous recovery from infection. Residuals above two ounces in’oh- 
ably are of significance. 

33. Cliildrcu born of pyelilic mothei-s are not alinornial unless i)re- 
maturity results from the severity of the infection. 

34. ^laternal anemia due to urinary tract infection or other caii-ses 
may harm the child during: it.s fir.st year, although it is usually horn 
with a normal hemoglobin. 

15. Urinary tract infection as .such is not transferred from mother 
to child as is congenital syphilis. 
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require both blood-buildiiig foods, such as beefsteak, and gastric juice 
in order to gain by diet alone. In these groups there is much evidence 
of dietaiy deficiencies. Treatment is by blood-building diet, iron, 
vitamin B, and liver extract. The action of vitamin B (yeast) and 
liver extract is inhibited bj* septic infection. 

Straus indicates that in even severe untreated anemic mothers the 
child is born with normal liemoglobin, ranging about 100 per cent. 
iVfter a few months the child falls into anemia during its fihst year. 
If the mother is adequately treated the child does not develop this 
anemia. 

So far as infection is responsible for maternal anemia the child born 
of a pyelitic mother may suffer anemia during its first year, althougli 
born with a normal blood picture in spite of the degree of anemia which 
the mother may have. 

In severe degrees of maternal urinaiy tract infection prematurity 
is the chief danger to the cliild. Tuberculosis of the kidney which has 
its inception during pregnancy is fortunately extremely rare. It ac- 
complishes the complete destruction of the kidney or Iddneys involved 
during the course of the pregnancy. When diagnosed immediate inter- 
ruption is indicated. Pregnancy in clu'onic tuberculosis is not the 
same problem. 

Diabetes together with pyelitis in pregnancy also rates interruption 
in our liospital. Occasional eases of virulent infections, especially 
where tlie organi.sm is streptococcus, we also feel rate interruption. We 
recognize that intractable oases can be carried over to term if nephros- 
tomy or pyelotomy is done. We hesitate to advise a procedure ap- 
plicable to only a part of the childbearing life of a woman. TJie first 
renal operation is much easier to advise than subsequent ones since re- 
peated operations on the kidney are both difficult technically, and en- 
danger the integrity of the kidneys so treated. We prefer to interrupt 
intractable cases, cure infection, then re-engage in childbearing. 

If the maternal anemia and infection of the urinaiy tract during 
pregnancy receive prompt recognition and modern treatment, lo.ss of 
fetal life and prematurity will furnish but a negligible number of 
liandieapped children in the wards of your hospital. 

There is no indication, Avhatever, that the child participates in the 
mother's urinary tract infection .similarly to congenital aequi.silion of 
syphilis. 

CONCEUSIONS 

1. Post delivery urinary ca.ses are of four tjyes: Cy.stitis. pyeliti.s in 
pregnancy, pyelitis in the puerperium and those who have had pyelitis 
in pregnancy and also in the puerperium. 
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869 cases in the Obstetrical (ward) Service at the Woman’s Hospital. Li these 
869 cases, there ■were 30 kidney infections, only 9 of Avhich required ureteral 
catheterization. 

As time has passed, I liaA'e had no reason to change my views upon tliis subject, 
and still feel that the same principles underlie the causation and treatment of 
kidney infections in the pregnant -woman as in the nonpregnant, due allowance 
being made for the child. 

DR. NATHANIEL P. RATHBUN.— Dr. Traut has made a distinction between 
pyeloureteritis and pyelonephritis. I am rather disposed to think that most of 
these cases are pyelonephritis and probably also ureteritis. I am not so sure that 
the blood chemistry index can be made the basis for differential diagnosis. It 
may be a criterion of the degree to which the kidney is infected, but I am of 
the opinion that all cases of pyeloureteritis are actually pyelonephritis as well. 

In the matter of drainage there ar’e several points about posture which are im- 
portant. In the early months of pregnancy, when the uterus is riding on the pelvic 
brim, a little Trendelenburg posture is desirable, whereas in the later months of 
pregnancy the reverse of that, the Fowler position, is preferable. In many of these 
cases, particularly in the puerperium, but sometimes actually during pregnancy, 
there is a disturbance in the evacuation of tlie bladder. Some of these patients do 
rather well with an indwelling bladder catheter to keep the bladder empty. Dr. 
Crabtree remarked that he noted residual urine in compar.atively few of these cases, 
but my experience has been that a good many of tliem have residual bladder 
urine. 

During the febrile period, while I appreciate the fact tliat the colon bacillus 
is best attacked by various anti.septics effective in an acid medium, I am disposed 
to give these patients at first some form of alkaline diuretic. The urinary antiseptic 
for an acid medium can only be effective with a concentrated urine, and in these 
early cases we want to have a dilute urine, an alkalosis, and some form of diuretic 
to promote the flow of urine. 

Another point of importance about the treatment of pyelitis during tlie puer- 
perium is the necessity of complete and careful irrigation of the bladder and of 
the kidney pelvis. Sometimes it is desirable even in the acute cases to leave a 
catheter in the ureter, although 1 lind occasionally that an indwelling ureteral 
catheter plugs the ureter rather than di-nins it. 

DR. HENRY D. FUHNLSS.— I do not know whether we arc justilied in .speaking 
of “the pyelitis of pregnancy,” or whether we should term it “jiyclitis and preg- 
nancy.” There have been a number of my patients with ureteral strictures who 
have subsequently become pregnant. I have predicted trouble for them and have 
seen my prophecies come true. 

In pregnancy there i,< a normal dilatation of the ureter from hormonal action. 
With this normal dilatation plus a jiathologic obstruction we have a combination 
which ])redisposes to infection. Kidd, in his bonk Jnffctinns of the KUhry, brouglit 
out the verj' illuminating observtition that we arc constantly absorbing into tin 
blood stream bacteria, from the intestinal tract. When well, tind our resistance is 
good, the bacteria are normally killed off, but if anything occur.H to lower tins 
re.sistanco we are very likely to be a prey to these bacteriti. This nitty be brought 
about through overwork, mental .>;train, rhillirig, and intestinal derangement. I*' 
uncomplicated cy.sfiti.s the factor of exposure to cold 1ms been the greate“t pre 
cipitating cau-e I bave found. 

The fetus 1.“^ affected adver.‘=ely in many of these cases, and while not apjiaroat 
at the time of birth, the-.; children are later found to be sub standard, .“ometiine'' 
for a year or more. 
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DISCUSSION ON PAPERS OF DES. TEAUT AND CEABTEEE 

DE. HENEY G. BUGBEE. — The clinical picture in these cases, as I saw them in 
1911 as urologist to the New York Lying-In Hospital, was characteristic. There 
was often an early history of a chill, followed by fever, perhaps with nausea and 
vomiting, always rvith abdominal distention, pain, and tenderness in the costoverte- 
bral angle. During this stage, urinary symptoms were rarely present, and the urine 
was often free of pus or contained only isolated cells, while bacteria were commonly 
found on smear or culture. As the bacteria were almost invariably colon bacilli, 
the first indication seemed to be a thorough clearing out of the intestinal tract, 
followed by colon irrigations with forcing of fluids to increase kidney elimination. 

IVith the establishment of kidney drainage, costovertebral tenderness invariably 
subsided and bladder symptoms (dysuria) supervened, the urine then showing quan- 
tities of pus and large numbers of bacteria. If kidney drainage did not take place 
at once, ureteral catheters were passed and retained if necessary. When the 
catheters were passed unmistakable signs of retention of urine beyond a point of 
ureteral occlusion were almost invariably present, the occlusion being most often in 
the lower ureter on the right side. 

Urinary antiseptics were then found to be efficacious, and with the subsidence 
of the acute infection, every effort Avas made through forced elimination, intestinal 
and urinary, to carry the patient through the pregnancy. The knee-chest position 
for certain periods of the day Avas found beneficial, and after delh-cry a study of 
the urinary tract aa’us carried out to ascertain the possible e.xistence of an under- 
lying urologic lesion. 

As time passed, I Avas called upon le.ss frequently to see these cases, as the 
prophylactic care AA'hich Avas instituted by the members of the staff AA-as efficacious 
in preventing many infections. In other instances, the infections were so much less 
severe that they responded readily to routine medical treatment. 

A great A-arietr of underlying Icsion.s of the urinarj- tract Avas found, over a 
period of tAventy-threo years, consisting of the folIoAA-ing anomalies: pressure upon 
the kidneys or ureter.«, causing di.^iflaccinents ai'.d narroAving of the lumen of the 
ureters; constrictions .«ceond!iry to anomalous vessels; strictures of the ureters; tlic 
presence of a tumor of the urinary tract; calculi; OA-en polycystic and ectopic 
kidneys. All of these gave impaired urinary drainage, and thus predisposed to in- 
fection. Focal infections in various parts -01 the body Avere often discovered and 
eliminated. Yet in a large proportion of cases, pressure upon the ureter bv the 
uterus, AA-ith atony of the ureter and the kidney pelvis, Avas the only anatomic 
lesion present. The same obscrA-ations liaA-c been made in the serAu'ce at tiie 
Woman's Hospital over a corresponding period. During the past year there were 



A STUDY OF THE END-RESULTS OP THE TREATMENT OF 
AI\IENORRHEA AND STERILITY BY RADIATION 
OP 128 MARRIED WOE'IEN OVER A PERIOD 
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Ira I. Kaplan, B.Sc., M.D., New York, N. Y. 

(Director of the Division of Cancer, Municipal Department of Hospitals) 

E IOHT years ago, and again in 1931, we^ reported on our treatment 
of a limited nuinber of eases of amenorrliea and sterility with 
x-ray tlierapjL Now, after oljserving a larger number of patients and 
their children over an extended period of time, in some instances ten 
years, we are still of the opinion that in no otlier field of gynecology 
is irradiation more helpful and promising than in the treatment of 
functional disturljances of the ovary and in sterility. 

Unfortunately, there still exists among the profession a definite 
prejudice against irradiation for therapeutic purposes, based upon mis- 
conceptions or hearsay evidence of harmful effects upon both mother 
and offspring which are uncontrollable. Such misconceptions were re- 
cently stressed bj’- a committee of tlie American Association of Ob- 
stetricians, Gynecologists and Abdominal Surgeons,^ who have added 
instances of ill effects on tlie offspring, totally disregarding the succei5S- 
fill results obtained by careful workers. There is no question that ir- 
radiation during pregnancy is in many instances harmful to the unborn 
child, the harm depending to a great extent on the age of the embiyo 
and the amount of irradiation given. Neverthele.ss perfectly healthy 
children have been born to mothers who were irradiated for malignant 
conditions during the course of pregnancy. 

Wc reiiortcd such a ca.«e in 1930,'> and NcilH recently rex)orted a fortunate out- 
come in some of his cases, citing .several instances reported by others. In 192b 
Rubins reported successful results in the treatment of patients ■with amenorrhea and 
.“terility. ■Though his series was small it demonstrated that x-ray therapy had an 
appreciable therapeutic effect when applied to the pelvis and pituitary. 

Further study of successful results in a larger group of CJisc.s with 
subsequent follow-uii of children born of irradiated mother.s, letids u-s 
to reiterate our jtn-vious conclusions that irradiation wlien properly 
given is neither htirinful to the mother nor to the offspring and has 
proved a valuable theraj>cutic j)roce(lure for the treatment of amenor- 

hy ‘nvitatior:, lu for*- tin- N'-v.- ■^'nrJ; Ohytf trlcal .SVK.-ii-ty, f)< f f inSi r s, 

i53e. 
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In mandelic acid therapy we have something of A-alue in urinary tract infections. 
Frequent urinatyses are necessarj'- ■ during the administration of the drug as many 
develop albuminuria and casts. I have not, however, observed the development of 
acidosis when this drug is used, even in pregnancy. 

DR. TEAUT (closing). — I would like to clarify my use of the term pyelonephritis 
and am very grateful to Dr. Eathbun for pointing out what is apparentlj' a mis- 
understanding. 

Pyeloureteritis and pyelonephritis are clinical-pathologic terms representing the 
extent of involvement of a disease process. They can be used quite accurately 
by the pathologist, as he can examine the organs and observe the products of 
inflammation. For the clinician to use them correctly is a much more difficult 
matter and yet, as has been pointed out, it is very important for him to do so, 
as the first is a relatively benign process associated with no mortality, whereas 
the latter is an extremely dangerous complication. 

The only Jiieans available for a clinical diagnosis between pyeloureteritis and 
pyelonephritis is the use of the nonprotein nitrogen or urea nitrogen estimation 
of the blood. I hoped that I had made it clear that even this test gives us the 
correct diagnosis only when a considerable amount of kidney damage has taken 
place and that its warnings are therefore very important ones indicating prompt 
action if the patient is to be saved. I must re-emphasize this point, for it represents 
the most important advance that has been made recently in the treatment of 
the acute phase while the fetus is still in utero. 

IVhether there is or is not some degree of parenchymal involvement of the 
kidney in every case of pyeloureteritis in pregnancy is, for the moment, of academic 
importance only because the opinions of authorities differ markedly. We can 
say, however, with certainty that in pyeloureteritis with no retention of nonprotein 
nitrogen in the blood stream we are dc.aling Avitli a process Avhicli has not caused 
damage to the excretorj- organs of such a nature as to cause death, whereas, 
when nonprotein nitrogen retention , occurs, grave alterations have taken place, 
which we choose to cliaractcrize, rightly or wrongly, os pyelonephritis and wliicli 
we have learned are associated Avitli a high mortality (25 per cent). 

With the increased use of this test in pyeloureteritis of pregnancy much will 
be learned concerning kidney involvement on the one hand, and on the other, 
lives Avill certainly be saved if its tvarnings arc heeded and the burdens of 
pregnancy promptly removed and adequate drainage established. 

DE. CRABTREE (closing). — I tvant to make myself clear on one point. I do 
not deny the e.xistcnce of postpartum bladder retention and residual urine while 
the patient is in the hospital. I am calling attention to the fact that in this 
series of 217 cases seen at least a month after delivery there Averc but 10 instances 
in Avhich there Avas residual urine shoAvn on repeated examination. 


Barsony, Eugenio: Endometriosis of the Uterine Adnexa, ilonitore ostetneo- 
ginccologico 8; 375, 1030. 

The author after discussing the .s.Aunptomatology of tubal endometriosis describe.* 
four case.* of adnexal endometriosis. He analyze.* the mechanism of the rupture of 
the adnexal sac.*. On account of the re.*ulting peritoneal irritation and infernal 
hemorrhage, .adnexal endometriosis is clinically often mistjiken for exfnuiterine 
pregnancy. 


Air.r.sT P. D.\t:o. 
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other surgical corrective measures were carried out. Of the 128 pa- 
tients treated 43 were treated for amenorrhea varying from months to 
years, 41 for amenorrhea and sterility, 11 for sterility alone, and 33 
for oligomenorrhea, the menstrual intervals being several months. 


TREATMENT 

X-ray Therapy . — In all instances treatment consisted of x-ray ir- 
radiation to the ovaries. In SO eases an additional treatment was given 
to the pituitaiy and in 5 instances also to the thyroid. The factors 
used were: 200 K.V., 4 M.A., with the filter of 0.5 mm. copper and 1 
mm. aluminum, at a target distance of 30 to 40 cm. Treatment was 
directed through 4 pelvic fields, 9 by 12, 10 by 15 cm., and to tlie 
pituitary area of 6 by S cm. The dose given was 75-150 r. units (meas- 
ured in air) per field at intervals, one treatment per week for tliree 
weeks. Occasionally a fourth treatment was administered. 

Results . — Of the 76 patients Avhose menstruation was reestablished, 
44 patients became pregnant. In 84 instances no pregnancy occurred. 
Of the 44 patients who conceived, 2 are at present in the course of their 
pregnancy, 17 have conceived more than once, 5 conceived but aborted, 
2 of these aborted twice. Thirty-six patients became pregnant and went 
to term, giving birth to 47 living children and one stillbirth with an 
abnormal fetus. Nine women have had more than one child. There 
was one case of twins. Of the 44 pregnant patients, amenorrhea c.k- 
isted from one month to fourteen years, and sterilit}^ from one to eight- 
een years. Only 4 patients had previou.sly borne children, 3 had pre- 
viouslj’- aborted or miscarried. 

None of the patients treated were harmed in any wmy. In no case did 
men.struation cease or become scanty wlicre menstruation had previ- 
ousl 3 ’ occurred in the usual manner. 

The 36 w'omen wlio bore children had amenoiT’hea and sterility as 
seen in Table I. All these patients received x-raj* therapj' to the 
pelvis and 18 I’ceeived additional treatment to the pituitary. In 2 
<;a.scs the thjToid was also treated. 

A studj' of the surviving children shows them all to be normal, both 
phj'sicalh' and menlall.v. Reports from the parents have in no instance 
disclosed an}' abnormality, nor anj’- ph.vsieal defonnities. There arc 
25 boj'S and 22 girls in this group, the oldest under studj’’ is now ten 
and one-half yvnrs of age. Photographs of main" of the.se eliildren ai'c 
attached. 

Abstract ca.se histories of the 44 pregnant patients are reported.® 

Now, as to the explanation of the action of the x-raj's. Although m 
1905 Halbeistaedter'' first demonstrated the selective action of .v-ra.'S 
on the ovaries, still the reaction to x-rays arc not as yet clearly nrider- 

•Kor Iri' I: y;rH(- tli>- hl<=tor|.''P will In ll<i' r‘ t>r!nt-' 

only. 
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rhea and tlie relief of sterility. In a recent report by Mazer and 
Spitz® who obtained 50 per cent pregnancies in their cases, they have 
arrived at the same conclusion. 

In our series we have had but one untoward effect, reported in 1932.^ 
In this case treatment was administered when there already existed an 
embryo in utero, which is quite another matter than the subject under 
present discussion. The effect of x-rays upon the embryo is profoundly 
different from the effect upon unimpregnated ova. 

The reason for again calling attention to this mode of therapy is 
warranted because no other treatment so far devised, including organo- 
therapy, has yielded satisfactory or equally good results. The enthu- 
siasm aroused by endocrine studies in this direction has so far led to 
disappointment. Stein and LeventhaP have shoivn that endocrine 
therapy is of no avail in eases of cystic ovaries, amenorrhea and steril- 
ity. Man}'- of our patients received irradiation only after prolonged 
endocrine therapy had proved unavailing. One case in particular, a 
young woman of twenty-seven years had submitted to two years of 
persistent endoerinologic investigation and hypodermic injections. Her 
arms and legs had been treated like pincushions. She accepted x-ray 
therapy as a last resort which the result has fully justified. Having 
menstruated at monthly intervals for four montlis foUowmg the x-ray 
treatment, this patient is at present in the eiglith month of pregnancy. 

Our present report is based upon a study of 128 married women who 
were referred to us in private practice during the period of 1924 to 
1936 for treatment of amenorrhea and sterility. An appreciable num- 
ber of cases of single women treated by us for amenorrhea are not con- 
sidered in this study. We have follow-up records iu 114 patients. 
Whether or not some of tlie 14 who could not be traced may have re- 
sponded to the treatment, they are regarded by us in this study as fail- 
ures. The menses were regulated in 76 women and in 52 there was no 
improvement. 

The oldest patient treated was forty-five years of age, the yomigest 
niueteen. Tlie ages iu tlie successful group varied between twenty-one 
and twenty-nine years in 46 patients, and between thirty and forty-five 
years in 30 patients. In the unsuccessful group 25 patients were be- 
tween twenty-four and twenty-nine yeai-s of age, and 27 between thirty 
and forty-five. We noted that the younger the patient the more amen- 
able to treatment. 

In all instances some form of endocrine therapy, including tablets 
of ovarian substances and the newer hormonal substances, had been 
used and proved unavailing. All the cases had previously been ex- 
amined for gj-necological abnormalities. In many histories pre^ous 
tubal insufilatioii was recorded, and in a number of instances the hus- 
band had been examined for potency. In 8 cases previous curettage or 
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his coworkers have definitely demonstrated that the pituitarj’’ is indis- 
pensable for menstrual bleeding to occur. Lacassagne^’^ states that only 
one-third of the anterior lobe of the pituitary is sufficient to preserve 
genital activity and that a definite minimum of anterior lobe is required 
to maintain normal physiologic balance of ovarian function. 

At the present time we are inclined to attach prime importance to 
the pituitary as the factor controlling menstrual function. Do the 
X-rays to the ovaries activate that “bleeding factor” of the anterior 
pituitary which then produces menstrual bleeding, as suggested by 
Wilson and Kurzrok?^^ It is evident that normal genital function of 
the female depends upon the proper correlation between the pituitary, 
the ovaiy, and the uterus. 

Asclilieim and Zondekis proved that the pituitary produces its effect only when 
the ovary is present. Alleni4 states that the anterior pituitary controls and main- 
tains the action of the ovaries, and Novaku* ascribes this control to the gonadotro- 
pic hormones produced by the basophile cells. 

Beclereic was the first to report the effect of x-ray on the pituitary. Lacassagneu 
has shown that the anterior lobe of the pituitary is most resistant to destructive 
effects of irradiation and therefore therapeutic irradiation of the pituitary is not 
harmful. Werneri '7 found that x-ray treatment of the pituitary stimulated men- 
strual reaction, and because of this so-called stimulating action Borakis suggested 
pituitary irradiation for mitigating climacteric symptoms of early menopause. 

Prankio states that in the normal mature fertile woman the ovarj* secretes two 
hormones, the estrogenic factor and the progestational factor, and that normal 
genital function is dependent on the synchronism of prepituitary estrogenic and 
progestational blood cycles. Mazer agrees with Frank that the normal menstrual 
cycle depends upon the balanced activity of the two ovarian liormones. Mazer and 
Andrussier20 emphasize the definite dependence of ovarian function upon hormonal 
stimulation from the pituitary. Corncrzi states that progestin, tlie hormone of the 
corpus luteum, will help cases of sterility and liabitual abortion, due to lack of 
corpus luteum, as it acts as a menstruation suppressor. Allen says experiments 
have shown that surgical removal of the corpus lutea brings on menstruation. 
Cystic conditions of the ovaries may readily produce amenorrhea or sterility and, 
as Stein and Leventhal have shown, endocrine therapy is of little avail in .such 
conditions, mechanical means constituting the only procedure for relieving the 
condition. 

Altliongli X-ray treatment of the pituitary appetir.s to be efficacious it 
doe.s not account for tlie favorable results in all our patients, ns only 18 
received this treatment. 

Does x-ray act mechanically, as in the case of polycystic ovane.s 
which are relieved (Stein and Leventhal) by mechanical destruction 
of the cysts? In our series, one patient had cystic ovaries, jirovcd at 
operation. Sterility was relieved by .x-ray therapy. Perhaps by de- 
stniction of the cy.st.s? Does it destroy the corpus luteum which sup* 
presses menstruation according to Corner, or docs it stimulate general 
endocrinologic action and reaction in the body, .setting in motion the 
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stood and their biologic action on the ovary not entirely elucidated. 
We are not yet definitelj^ clear as to the real cause of menstrual bleed- 
ing, although recent endocrinologic studies have sliovai an undoubted 
relationship between the ovary and the pituitary. This interrelation- 
ship lias been recognized for many years but recently Hartman^® and 


Table I 


NAME 

age 

YEARS OF 
STERILITY 



AMENORRHEA 

PREVIOUS 

OPERATIONS 

R. 

28 

6 

0 

0 

Irreg. 1-3 mo. 

0 

A. 

28 

4^2 

0 

0 

6 

0 

A. 

28 

2 

0 

0 

1 

0 

B. 

27 

o 

«■) 

0 

0 

6-8 mo, scanty 

1 curettage 

B. 

24 


BSBS 

Feb. 1926 

7 mo. 

1 curettage 

B. 

22 


BBi 

Aug. 1924 

8 mo. 

0 

B. 

24 

4 

0 

0 j 

3 mo. 

0 

C. 

30 

8 

1 .still- 
birtli 

0 

Irreg. 1 mo. 

0 

C. 

2G 

6 

0 

0 

Irreg. 1 mo. 

0 

C. 

26 

5 

0 

0 

13 mo. 

0 

D. 

32 

3 (14 JTT. 
married) 

3 (young- 
est 6 JT.) 

0 

Irreg. 3-6 mo. 

0 

E. 

24 

3 

0 

0 

12 mo. 

0 

E. 

29 

7 

1 (6 vr. 
old) 

0 

5 mo. 

Cervix 

cauterized 

F. 

29 

3 

0 

0 

Irreg. 2 mo. 

0 

F. 

28 

3 

0 

0 

13 mo. 

0 

G. 

21 

1 

0 

0 

Irreg. 3 mo. 

0 

G. 

27 

3 

0 

0 

Irreg. 3 mo. 

n 

G. 

34 

4 

0 

0 

Irreg. scanty 

Oper. infan- 
tile uterus 
cystic ovary 

G. 

30 

8 

0 

1924 

8 mo. 

Curettage 

. 1 . 

30 

5 

0 

0 1 

14 yr. 

0 

K. 

31 

2 

0 

0 

Irreg. 3 mo. 

0 

L. 

22 

2 

0 

0 

Irreg. 5-8 mo. 

0 

L. 

2.6 

o 

O 

0 

0 

Irreg. 5-6 mo. 

Curettage 

M. 

21 

• » 

• » 

0 

0 

11 mo. 

0 

M. 

23 

8 

0 

0 

5 mo. 

0 

M. 

26 

4 

0 

0 

Irreg. 2 mo. 

0 

M.* 

21 

Not 

married 

0 

0 

Irreg. 3 mo. 

0 

M. 

34 

8 

0 

0 

Regular 

0 

0. 

30 

6 

1 still- i 
Inrtli 

« i 

Irreg. 2 mo. 

Electric 

R. 

'>0 


0 

0 

Irreg. 1 mo. 

() 

s. 

24 

i ^■5 

0 

0 

mo. 

0 

*s. 

24 

i 

0 

0 i 

mo. 

! 9 


33 

i 17 • 

0 

0 

Irreg. 1-4 mo. 

Curettage 


! 

i s 

0 


12 mo. 

9 

u. 

1 

■i 

0 

1 0 

Irreg. 3 mo. 

! 0 

A. 

I 28 

1 4 ',<! 

i 0 

! 9 

1 rreg. 6 mo. 

Curettage 


Wlicn lU>t trc.itr-ii. 
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The treatment must, as Mazer lias emphasized, he given with care 
and in suitable cases. 


SUMMARY AND CONCLUSIONS 

X-ray tlierapy is of definite value in tlie treatment of functional dis- 
turbances of the ovarj’- and in sterility. Irradiation is applied to the 
pelvis in most instances, and in some cases to the ]htuitary as well. 
Whether to treat only one or both is a matter of .iudgment, based on 
training and experience. 

Careful observation over a number of years of children born of 
mothers so irradiated shows that such children are in nowise abnormal 
physically or mentalljL 

Detailed case reports are included In the author's reprints. They are omitted liore 
for Lack of space. 
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DT.SCUSSION 

1)K. WILLIAM P. HILVLY.— A comiminiciition of this kind requires serious 
con.'-idenition from us, because it represent.^ oljscrvations over a period of years of 
a large series of cases. The literature is moreover being tidded to daily, indicating 
that there is value in this method for the treatment of amenorrhea and sterility. 

l)r. ICaplan's small series of 33 cases treated for sterility only are, I assume, 
tho.'^e patients who had a normal menstrual function. I wonder upon just what thcorv 
he o.xpects to got a result from the treatment of these, .and in what jicreenfnge a 
favonible result was .actually obtained. I would be interested in knowing ab" 
how soon the average juitient responds to the treatment for amenorrhea, and hon 
much time Dr. Kaplan would allow before saying that the treatment v.-ns inefTeetiml, 
The que.stion of sterility is a diA’erent matter. Were it not for the fact th.il 
in many of these cases the p.aticnts hud been treated for a long time for lluir 
.sterility without avail previous to the n.se of the roentgen fheraji.v, one v.onld b' 
inclined to say that the relationship of the conception to the therajpy was un- 
proved. .Sterility is so easily and ho efTcetunlly overcome by many dilTerent 
proce<lnr.7S. I think, however, we niii'-t ngree that tla-SJ^p cases refire.-ent .etare'-''* p- 
O'-hieveil in instances ot failure by other inethml,' of 1 reatmerif. 
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normal interchange of hormones Avhich produce normal '■ pituitary, 
ovarian and uterine function and thus allow for menstruation and sub- 
sequent pregnancy? 

Hutton^^ and his coworkers in their study of the action of x-rays on 
tlie mechanism of blood pressure control have definitely shown tliat 
x-rays have an appreciable effect on tlie endocrine system. In our own 
observations^^ we have noted that irradiation of the ovaries in castra- 
tion doses inhibited epileptic attacks wliich accompanied normal men- 
struation suggesting some relationship to the brain. The effect upon 
the rest of the endocrine s.ystem if applied to the ovaries maj^ also be 
assumed to be reciprocal. 

Wilson and Kurzrokis state tliat actual bleeding occurs only if the bleeding 
hormone is not inliibited bj' the corpus luteum hormone. Does the x-ray destroy 
this inhibitory function of the corpus luteum? In our series in which 44 patients 
became pregnant following x-raj' treatment, 7 cases had previous pregnancies, 4 of 
whom bore normal children, and 3 miscarried. Perliaps these had a persistent 
corpus luteum which inhibited menstruation and caused subsequent sterility. X-ray 
therapy by destroying the corpus luteum permitted these patients to menstruate, 
conceive and deliver normal children. Mazer and Andrussier state that organo- 
therapy is far less effective than ii-radiation of tlie affected endocrine glands in 
the successful reestablishment of menstrual periodicity. Taylors-i like\\"ise has 
shotvn that organotherapj’- is of little value in controlling mastitis associated witli 
menstrual disorders and states that x-ray therapy is often of definite therapeutic 
value in this condition, the x-rays achieving the result through the endocrine system. 

Wolf,2!< investigating endometrial biopsies obtained from cases of amenorrhea, 
states that the sjunptoms may be the result of: 

1. Absence of function of the anterior pituitary lobe where the gonadotrophic 
hormones originate. The endometrium is atrophic 

2. Excessive amount of follicle-stimulating hormone, producing single or multiple 
granulosa cysts in the ovary without corpus luteum formation. The endometrium 
is hyperplastic (polyhormonal amenorrhea of Zondek). 

3. Excess of luteinizing gonadotropliic hormone which results in a persistent cystic 
corpus luteum of the ovary. The endometrium is in the premenstrual phase. 

Ill Wolf’s opinion x-ray therapy directed to the pelvis is of no avail 
ill Group 1, yet ive have very numerous instances of apparent stimula- 
tion of pituitary function in tliis group. In Group 2 the x-ray, he 
states, destroys the xiorsistent follicle, resulting in anovulatory bleed- 
ing and the results are generally good. In the tliird group, x-ray, by 
destroying the pei-sistent corpus luteum, cau.ses bleeding from a pre- 
menstral endometrium. In our work ivith the treatment of neoplasms, 
we have had frequent examiiles of actual tissue destruction by x-rays 
and can readily conceive of such a result on the follicle cysts. 

Whether the x-ray affects directly the ovai-y, the uterus, or the 
pituitary, or is an indefinite endocrinologic factor stimulant, may be 
debated. Despite this the fact remains that it has been a definite, fac- 
tor in the successful treatment of tlie cases herein reported. 
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patient may be. If you irradiate a -woman -who has had her period six, seven, or 
eight -weehs ago, although she menstruates habitually every four or five months, you 
may strike an early period of gestation. The Aschheim-Zondek test in such in- 
stance can exclude the possibility of pregnancy. 

The results promised from endocrine therapy made me, among others, abandon 
the radiation treatment for the time being, although I had had very good results 
up to 1929. Since that time I have used x-ray treatment in a few cases be- 
cause hormonal therapy has proved ineffectual in this particular group. Experience 
lias proved that the amenorrhea associated with sterility once being corrected 
is then followed by pregnancy in an appreciable number of cases. 

The difference between x-ray therapy and the more effective hormonal sub- 
stances such as progestin and proluton is also of interest. There is no doubt that 
the menses may be induced by such hormonal tlierapy once, and even twice, and in 
an occasional case regular periods may follow. The x-rays induce menstruation 
which becomes regular in the vast majority of the amenorrhea cases so treated. 
There is no doubt that if we could obtain effective hormonal substances to cor- 
rect deficiencies in function which we could definitely diagnose that then we should 
have reached the ideal in therapy, for the fear is still entertained by many that 
x-rays have a deleterious effect upon the germ plasm. In the children so far 
observed born of mothers who received x-ray treatment in fractional doses I have 
personally not observed any signs of degeneration which confirm the observations 
of Dr. Kaplan. However, there is still the theoretical possibility that a third or 
fourth generation may exliibit stigmas traceable to such treatment. Until this is 
proved and until endocrine therapy accomplishes more regular and dependable re- 
sults, we may well consider recommending this form of radiotherapy in properly 
selected cases. 

DR. SAMUEL H. GEIST.— Aside from the study of the effect of the x-ray on 
the ovarian structure, the hormone response may also be a subject worthy of study. 
In the first place, what is the hormonal disturbance associated with the instances 
of amenorrhea and sterility? Is there a diminution or absence of the estrogenic 
factor or is it a gonadotropic factor wliich is deficient? Information of this 
character Avould possibly indicate which gland should be treated, if any. 

Pituitary radiation, at least in the one case, which I had the opportunity of 
examining, failed to affect the histologic structure of the pituitary. This patient 
had received a tremendous dosage for a presum.ablc ba.sophilic adenoma. Of coiir.=e, 
it is possible that physiologic activity may be disturbed without a change in the 
physical character of the cells. X-ray of the pituitary has been employed to re- 
lieve menopausal symptoms which arc presumably due to a hypersecretion of the 
gonadotropic hormone. In Dr, Kaplan's case, on the other hand, x-ray of the 
pituitary was instituted to increase the amount of gonadotropic hormone. How- 
ever, from the report tonight of 44 cases of sterility and amenorrhea of long dura- 
tion successfully treated, we can assume that there is some causal relationship 
between the radiation and the result. 

DR. JAMES A. CORSCA DEN.— While it i.s true that an early embryo after 
x-ray may develop into a normal individual, something over 00 per cent will be 
bom with mental dcfccf.s. We slmuld all bo very cautions therefore about radiating 
any woman with an early embryo. 

I .suppose some statistical expert migld somewhat reduce the p(;rcentage of fm"-' 
cesses reported by Dr. Kaplan, but I think from tlie standpoint of ordinary coriiinon 
sense, we must accept this as a contribution of fact. 

In regard to fbe speculations concerning the meehanisrii, of the action of X-ra.'^ 
in the,'*-' c.'ises, the tltf-orr that s'-<';rns to mo rno-t attractive is that direefe'i to..ar-. 
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DE. HOW^AED C. TAYLOE, .7E.— Tlie evidence wliich Dr. Kaplan brings, that 
x-ray stimulates or regulates the ovarian function, requires a consideration of the 
mechanism by which this is brought about. First, the x-ray may act directly to 
stimulate the granulosa cells, an effect difScult to prove. Second, the x-rays may 
be effective indirectly, through the blood vessels in the production of an hyperemia, 
that itself improves the nutrition of the ovary. Third, it is possible that the x-ray 
has a still more remote action, in that as the result of the radiation of the body in 
general certain protein substances are formed that actually stimulate the ovary. 
Finally, it is possible that the effect is produced, not by stimulation, but bj' the 
inhibition or actual destruction of certain structures in the ovarj', such as follicular 
cysts or a persistent corpus lutcum. It is the last theory which appeals to mo the 
most. 

It would be of great help if Dr. Kaplan could tell us what type of amenorrhea 
he has been treating. Kow it is fairly well recognized that amenorrhea may be of at 
least two tj-pes. In one there is an atrophic ovary and an absence of estrin in 
the blood and in the urine. In the other tjqie there arc probably follicular cj'sts 
or persistent corpora lutea in the ovary and here there is still an ovarian function 
in an endocrine sense which demonstrates itself in the moderate hyperemia of 
the vaginal mucosa. 

It is first of some scientific importance for us to know which type of amenorrhea 
Dr. Kaplan has been radiating. If these cases ai'c of the atrophic type, then the 
effect must be some varietj' of stimulation, whereas if they fall in the group that 
are connected with follicular cysts or the persistent corpus luteum, the x-ray may 
have a destructive effect on some of these structures and still regulate the ovarian 
function. 

This differentiation is also of practical importance. "We should in fact know 
before radiating a case of amenorrhea which type wc are dealing with. If we have 
the type of amenorrhea due to a depression of the ovarian function, the x-ray 
may make it worse. If we have an amenorrhea due to follicular cysts or a persist- 
ent corpus luteum, the x-ray may be beneficial. 

A number of other writers have publi.slied their results following radiation of 
the ovary for amenorrhea and sterilitj'. These have been collected and reported by 
Wiiitz (Wintz, H., and Wiftenbeck, F. “Klinik der Gynakologischen Eontgen- 
therapie.” Handbuch dor Gynakologie: 6: Part I, Munich, J. F. Bergmann, 

p. 31S.) as a series of 319 cases from about twenty different authors. In about 50 
per cent of the cases of these authors, improvement in menstruation resulted, and in 
about 15 per cent pregnancy ensued. As I figure Dr. Kaplan's results, helms obtained 
about GO per cent improvement in menstruation and about .li! j)cr cent of the 
patients became pregnant. 

Any results on the treatment of sterility and on abnormalities of menstruation 
arc notoriously difiicult to evaluate. I would like to know in detail how long these 
patients wore amenorrheic, how long they were sterile, how soon after treatment 
they developed menstruation, and how soon after treatment they had children. I 
think it is very probable that some of Dr. Kaplan’s patients would have become 
pregnant and some of them would have had a normal return of menstruation 
even without treatment. On the other hand. Dr. Kaplan's results are so -''ood that 
wo cannot deny the probability that the x-r:>y was an important factor in jiro- 
dueing the reported results in many of t!io ca.sos. 

DK. ISIDOR C. RUBIN. — There arc two or three points that I want to touch 
upon. First, there is the d;mger of an embryo being irnidiafed without the phvsician 
who sends the patient to the x-ray therapist being aware th.at the patient is ].reg- 
nant. The treatment should therefore under no circtimstanee.s be instituted except 
within a week after a period no nmtter what the menstrual habit for lliat particular 
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radiated and an abnormal fetus was born. I do not think that was due to tlio 
x-ray, although it may have been. X-ray therapy therefore does not always mean an 
abnormal fetus. I think the error made by the Committee which Dr. Miller referred 
to, was tlieir failure to state that normal babies were bom as well as abnormal ones, 
and that abnormal ones were born before the x-rays were ever dreamed of. 

I cannot answer Dr. Geist’s question about the special hormone that is lacking 
in these cases. All the hormone tests should be preformed, but these are carried 
out by the gjmecologist before we get the patient. We as radiologists are simply 
asked to treat the case. 

With regard to the pituitary, Lacassagne has shown definitely that it takes a pow- 
erful dose to destroy the glands and very little pituitary hormone is necessary to 
make the ovaries function. The dose we give cannot harm the pituitary. 

Dr. Cary asked me to define the indications for simple ovarian radiation and for 
radiation of the ovary and pituitary. We select each case in accordance with 
personal judgment, based on a series of many cases. If we see a patient with liair 
on her face, with a big abdomen, thick and fat, we think she needs thyroid plus 
pituitary plus ovarian stimulation. If she is of short stature and, with some in- 
creased hair over the body, and a rather stupid appearance we use pituitary stimula- 
tion along with the ovarian. 

With reference to subsequent disturbances, there are only two or three cases in 
which menstruation has again become irregular. All the others had a continuation 
of normal menstruation. Nine patients had more than one baby; several of them, 
as you saw in the slides, had three children; and even the patient with twins had 
two subsequent normal pregnancies. 


PATHOLOGY OF THE CERVIX'^ 


Walter Schiller, M.D., Vienna, Austria 

/'Clinical Pathologist, Tf'cibcl Clinic) 


S OME yeai'.s ago I attemjited to get a general view of the results ol 
tlierapy in carcinoma of the cervix cases by collecting a number of 
series of statistics. Since 1921 no great improvement has laken place. 
Tliere is a certain slight difference in statistics of different clinics an 
laboratories, it is true, but the total results are almost the same. Among 
100 women who come to the dispensary and clinic only 50 per cent aie 
oiierable. Of this 50 per cent, we save by radiation or operation 25 pet 
(rent. Twenty -five jicr cent arc lost. 

A variation in the.se figures is introduced by the selection of cases je- 
garded as operable. Brilliant operators have a higher mortality fign’'- 
and a lower percentage of saved cases, while some men of lesser skill Jta' e 
an astoundingly high percentage of saved cases. The skillful operatoi s 
results are poor for the rea.son tlmt he extends the limits of operation- 
The above figures mean that we generally can save only one out of foiu^ 
women. Wliat can be done to improve these relatively poor statistics^ 
We have two methods of treatment, .surgery and irradiation. The 
vaginal operation by .Schauta and the abdominal by Wertheim give proh- 
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the corpus luteuni. Anybody u'ho uses x-ray much knows that corpus luteum cysts 
do disappear. We have a follow-up on about twelve hundred patients treated 
with sterilizing doses of x-ray or radium, the average follow-up interval being seven 
and a half years, that is from two years up to twenty odd years, and in not a 
single instance has there developed a so-called cystic ovarj'. Tliere have been 
neoplasms of the ovary and cystadenomas, but not one follicular cyst. 

DE. WILLIAM H. GARY.— I would like to ask Dr. Kaplan what are the indica- 
tions for radiation to the ovary onlj’’ and what for extension of the radiation to the 
pituitary. Furthermore, I would like to inquire if there has been anj- follow-up 
study of the radiated cases and if any subsequent disturbance of the ovary 
foEowed. 

I note that in many of the patients concerning whom he gave a detailed historj^ 
there was some degree of obesity. It Avould clarify results if we could learn whether 
additional exercise, diet, thyroid extract or other forms of medication were utilized 
during or subsequent to the x-ray treatment. 

DR. FRANCIS W. SOVAK. — I have been particularly interested in one of Dr. 
Kaplan’s cases, a young Italian woman with amenorrhea of many years’ standing. 
She was rather obese with a low basal metabolism and was treated with thyroid 
extract, exercise, diet and all the kinds of endocrine therapy we knew about at that 
time. She was referred to Dr. Kaplan bj- me eight years ago, and has since been 
delivered of three healthy babies and her menstruation is normal, of the twenty- 
oight-daj' type. 

DE. IRA I. KAPLAN. — These cases were sent to me by gj-necologists or ob- 
stetricians, none by the general practitioner. I have assumed that these men carried 
out all the tests and examinations which they regarded as necessary to establish 
the indications and diagnosis. I do not c.stablish the gynecologic reasoning for 
treating the patient, but use my judgment as to the method of treatment. 

Dr. Healy asked if these patients were treated by other methods. Insufflation 
had been done in about SO per cent of the cases. In the full text of my paper every 
case is reported in detail and it will be found that practically every case had the 
various tests which were kno-wn at tliat time, and the later cases had the newer 
methods of testing patients for functional disturbances. 

We had 70 patients that improved out of 12S, while 52 did not improve. Actually 
14 were lost, so that we have records of only 3S cases that were failures. Seventv- 
six resumed menstruation, and of those there were 44 that became pregnant. 

I cannot report what type of amenor.-hca we were dealing with in all of these 
cases, M-hether associated with the atrophic ovary or the ovary with follicular cj-sts. 
In only one patient who was operated upon, a definitely cystic ovary was found. 
The adnexa were clinically always reported as being normal. 

How soon after treatment do these eflects occur and do we treat these cases 
again? Out of the entire group I think there were only two patients who had sub- 
sequent treatment. If we feel that we have failed, we do not risk further treatment 
after wo have given three treatments over a period of three weeks. Verv- occasion- 
ally do wo give a fourth treatment. One of the ca.^e.*: in which we gave a fourth 
treatment is one of the patients now pregnant. IVc believe it requires four week.s 
for elTcctive menstruation to restore it.«elf. If it does not restore itself in tliat 
time we believe treatment has failed, yet in some cases menstruation was restored 
even after eight weeks. 

With an embryo in the uterus we do not believe radiation .should be given. We do 
not treat even carcinoma in the pre.^ence of pregnancy, although we have had one 
such patient, who was later delivered of a living c-hild. Neill has reported the 
same thing. Another case, before the days of the Aschheim-Zondek lest, 


was 
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the invading ulcerating carcinoma as in this surface strip. We must 
decide whether the chief criterion of cancer is the cjdologic character- 
istics or the quality of invasiveness. I prefer to decide this question 
from a cytologic point of view and to call this a surface carcinoma or 
a superficial carcinoma. Kermauner for the first time in gjuiecologj^ had 
recognized a carcinoma that showed no point of invasion hut was on tlic 
surface only. 

The first step toward an earlier clinical diagnosis was to get a clearer 
idea of the histologic character of early carcinoma. The problem was 
how to obtain a number of carcinomas too small to be discovered by the 
naked eye. We could not expect such a carcinoma from the dispensary 
or from the examining gynecologist. I iiad at first to rely on pure eliance 
and looked for success by examining a great number of eases. Three 
thousand so-called normal cervices were examined and it was tlius pos- 


sible not only to find a number of early carcinomas, but also to recon- 
struct the development of early carcinoma. I was able to divide tlie 
eases into three groups. In the first group there were three zones, first 
of ulceration, second of invasion, and third, what I may call carcinoma 
manifesting only cytologic characters. In tlie second group there was 
no ulceration and a much smaller zone of invasion, adjacent to a strip 
of carcinomatous epithelium. In the last group there was carcinomatous 
surface epitlielium onW, with no invasion and no ulceration, but only 
changes in the cytologic characteristics. This was the earliest pliase oi 
carcinoma we succeeded in recognizing, and it is doubtful if even m 
the future we are able to find a smaller, younger and earlier phase. 
According to the old pathologists we would not be allowed to call this 
lesion carcinoma, for the old pathologists believed that carcinoma had 
to be iiroved by invasion. Some men use the word preeancer, but this 
term is not well defined. Many men are using the term preeancer in the 
sense of potential carcinoma. Others use it to imply the certainty ol 
carcinoma in the future. It is much better to call this finding car- 
cinoma, and characterize it as early carcinoma or still better prc-invasive 
carcinoma. In biop.sy specimens it is not possible to rule out the pos- 
sibility of invasion in the vicinity of the specimen. 

To summarize to this point, Uvo statements arc to be noted. First, 
the early stage of carcinoma is characterized by surface epithelium that 
has the cytologic characteristics of carcinoma. Second, early carcinoma 
is identical in structure, cytology', and type of cells with the surface 


growth at the margins of some advanced carcinomas. 

The next question was, how to make surface carcinoma visililc to the 
gynecologists. I found that carcinoma of the cervix can be different iated 
from normal epithelium in about a fifth of the case.s by thx'ce cliaractcr- 
istic.s. First, this zone is a little elevated. Second, the surlacc is jm* 
perfectly smooth and is somewhat dull. Third, while the norma 
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ably the best results an operative teclmique can achieve. Irradiation 
results depend on the type and strength of the rays. Physics and not 
medicine must discover new rays and new methods of irradiation. Never- 
theless, I do not think we can get much farther than about 30 to 32 per 
cent of cures by irradiation. Thus neither irradiation nor surgery 
may give us much improvement in tlie statistics of end-results. 

One method of approach is left and that is early diagnosis. AH statis- 
tics show that the earlier a patient is operated upon or irradiated, the 
greater is the probability of a permanent cure. In this belief, I decided 
some time ago to devote my efforts to establishing better ways of early 
diagnosis. 

The early carcinoma and the small one are not identical. If carcinoma 
grew very rapidly from its onset, then a small cancer would be a jmung 
one, but that is not true. Sinee 1928 I liave eolleeted many veiy early 
carcinomas, and I have had tlie opportunity to keep a few of tliese 
cases under observation for many years. I was able to prove that in 
the early stage carcinoma grows very slowly. The curve of development 
first rises slowl.y, and tlicn suddenly ascends very rapidly. This fact that 
carcinoma grows so very slowly at the beginning offers a marvelous 
chance for early diagnosis. If carcinoma’s early phase lasted but a few 
daj^s, it would be very difficult to got hold of early cases, but its initial 
phase lasts months, even two or three years or perhaps longer. 

Since the expression early carcinoma is more or less accepted, we may 
perhaps continue to use the term. AYe must not forget, however, that by 
it we only mean a small carcinoma. In my investigations I admitted 
a carcinoma to be a small one if it were too small to be detected by the 
gjTieeologist with the ordinary means. For the carcinomas large enough 
for the gynecologist to find with the naked eye, we jieed not Avaste our 
time trying to find new methods. 

In a monograph which Kermauner published wifli Schottlander on 
carcinoma of the cervix, he cli.seus.sed the imi)ortant question of how 
the normal epithelium and carcinoma meet one another in advanced 
eases. In 95 per cent of cases if is found that hetween the normal 
epithelium and the carcinoma a zone exists, occupied by neither car- 
cinoma nor by normal epithelium. This zone Kermauner proposed to 
call the neutral zone or the zone of demarcalion. In the remaining 5 
per cent of the cases there is instead a small intermediate strip between 
normal epithelium and carcinoma Avhich is characterized by two points. 
Under the low power it is seen that the lieight of this epithelium is 
exaclly the same as that of surface epithelium, but with the high power 
it is clear that the cellular fype is exactly the same as the cells found in 
carcinoma. How should we classify this strip? Should we say it is 
normal epithelium or should we .say it is carcinoma? 


Ordinarily we diagnose carcinoma only if we can demonsfrate in- 
vasion. The cytologic characleri.stic.s are, however, exaclly the .same in 
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Altliougli syphilitic leucoplakias are not rare in the mucous membrane 
of the mouth, they are uncommon in the cervix. In fifteen years of 
intensive examination of manj’^ thousands of slides of the cervix, I suc- 
ceeded in discovering only three eases of syphilitic Icucoplakia. Of 
these three, we "were not perfectly sure of two. This is sufficient to prove 
that syphilitic leucoplakia is of no great importance. 

Epithelium also loses glycogen if it develops keratinization, and this 
we see not very rarely. If the cervix is exposed to the air it produces 
horny layers, which appear as white areas of entirely different type. 
They are not demarcated, are di.stributed over the cervix, and are of a 
whitish or yellowish color. The carcinomatous leucoplakia does not 
change in appearance in a few months or even in a jmar’s time. If 
you paint a cervix witli keratinization two or three times at weekly in- 
tervals, you find a changing pattern — ^like clouds passing over Ihe 
mahogany hromi .sky of the cervix. These confluent clouds when present 
are so characteristic that avc rarely have to make a histologic examina- 
tion. 


A fourth exception is found in the fact that only the surface layer 
contains glycogen. If the surface layer is torn off by trauma, by tlie 
examining finger or hj’ the speculum, we see a white area of traumatic 
origin. It takes a few days to store glycogen again by healing and 
re.stitution of nonnal conditions. 

Finally there is another condition of great interest, a sharply de- 
marcated dull white opaque area, which we may see in young individuals 
of twenty. A hiop.sy' .shows it to he a typical hyperkeratosis. I lu'uc 
carefully removed the surface epithelium in some of these cases and a 
week later the leucoplakia Avas present again. "NVe can classify tlie.se 
lesions only as avc do nevi or other local changes of the skin, as proba?)!.' 
congenital abnormalities of the epithelium of the cervix, I projio.se 
for this lesion the name leucoplakia leucokeratosis, Avhich avc can proAC 
has nothing to do Avith carcinoma, prolapse, or .syphilis of the cervix. 


It has never been proved that thc.se cases have a tendency to change 
into carcinoma, and to convince my.sclf, I liaA'c kept a certain number 
under ob.scrvation for some years. One of these I Avatched for five .vca!‘’« 
another for six years, and in none Avas I able to find the .slightest evideme 
of transformation into carcinoma. These cases may have a tendenc\ te 
change into carcinoma, but it is not proved, We are not therefore .iusfi- 
fled in using radium, but are obliged to keep tbe.se cases under obsena 


lion. 

For the differential diagnosis of these t.vpe.s, avc rely on histologu 
examination. For that Ave need not make a eomiflete excision, Jor yc ai 
not interested in dej)th, and Avish to examine only the surface epithelium. 
We make this removal of the surface ejiilbelium easily Avith a .sh.nf 


curette, elevate, the edge of the epithelium and jicel it oft. 
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epithelium of the cervix is more or less translucent, so that the entire 
connective tissue with arteries, veins, and capillaries shines through and 
has a slightly violet or reddish tinge, the carcinomatous epithelium is 
opaque and whitish in color. If you describe this early carcinoma you 
describe it as a white patch or as a leueoplakia. About 30 per cent of 
all eases of begiiming carcinoma gave the appearance of leueoplakia. 

Leueoplakia means “white patch.” It is not a pathologic entit.y, but 
simply a description, a sign, and means no more than if jmu say fever 
or jaundice or edema. These are symptoms but not pathologic entities. 
Similarly, we should not use leueoplakia in the sense of a clinical diag- 
nosis. The relation between leueoplakia and carcinoma is simply that 
some of the young carcinomas look like leucoplakias. 

What is to be done for the remaining 70 per cent of verj' early car- 
cinomas that are not visible ? Attempts to differ eiiti ate these carcinomas 
with a vital stain Avere unsuccessful, because it was not possible to find 
a dye that would stain carcinoma and not stain normal epithelium or 
vice A'^ersa. Noav the surface layers of normal epithelium are composed 
of cells which appear empty when hematoxylin eosin stained, but with 
a special stain can be shoAm to be filled AAfith glycogen. This glycogen is 
not analogous to the glycogen of the liver or of muscle, AA’hich is soluble 
in water. The glycogen of the cervix epithelium is not soluble in AAnler, 
and consequently aa’c can put the slides in Avater AA'ithout losing part of 
the staining glycogen. These glycogen-filled cells are not found in car- 
cinoma, AA’hieh giA'es the basis for a differential test. 

The method of staining glycogen is to bring it in contact Avith iodine. 
Glycogen attracts and stores iodine, and stains a deep broAvn. We can- 
not use an alcoholic solution because in that AA’ay avc produce a surface 
necrosis, and must depend on an aqueous solution. The best solution 
is the so-called 1-2-3 solution, AA'hich means pure iodine 1 gm., potassium 
iodide 2 gm., and Avatcr 300 cm. We can transform a latent carcinoma 
into a Ansible carcinoma by using this solution, tlie surrounding epi- 
thelium staining broAvn and the carcinoma remaining ])erfectly Avhite. 

The iodine test serves only to discover a carcinomatous zone in a layer 
of normal epithelium. This test is of no Amlue, for example, in dis- 
tinguishing bot.Aveen ulcerating carcinoma and erosion. Tlic differential 
diagnosis betAA’cen these conditions lias to be made by means of a biopsy. 

This test, furthermore, serves only to indicate suspicious spots, but 
docs not proA'c that the Avliite spots are carcinoma. They may be car- 
cinoma. but they may be something else. The biwn stain, on tlic other 
hand, is perfectly sjieeifie. for if the .surface cpitlielium absorbs glycogen 
and stains broAvn, it is normal. In carcinomas avc see a sharply de- 
marcated field Avifh its central margin in nearly all cases coinm'dinv Avith 
the .iunetion of columnar and .sejuamous epithelium at the external os. 
We never see in these beginning carcinomas a transitional zone betAveen 
the Avhite and the broAxm areas. 
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never been lacerated and that has never been the seat of erosion. These specimens 
you have seen described tonight prove to you that these cervices in n’liich we find the 
earliest stages of carcinoma are not diseased cervices, but are otherwise perfectly 
normal cervices. 

I was glad that Dr. Schiller’s report showed that one patient died of carcinoma 
because that is proof that it was a real carcinoma. Without this death, the objec- 
tion might be sustained that those cases stayed well because they did not have car- 
cinoma. 

It is interesting to compare with these results those of Hinselmann. Hinsdmann 
had the good fortune of working in a country where the people are under great 
governmental control, and as a con.«equence serve as excellent clinical material. Every 
woman following labor who is entitled to sick benefits must be examined every 
year or oftener with the colposcope. Hinselmann collected an enormous material, and 
he reports also about 130 cases saved by early discovery with the colposcope. Here 
our propaganda about early diagnosis of carcinoma is a sad failure, and tmless we 
can persuade the patient to come for the regular examinations which Dr. Schiller 
described, we .shall continue to have to deal with hopeless carcinoma. 

DR. HENRY SCHMITZ. — May I add a similar observation. In this instance 
cytologic changes were found in the amputated cervix, similar to those described by 
the speaker. Six months after this operation the patient returned with a bloody dis- 
charge, and on examination friable tissue was found in the left part of the cervix. 
^Microscopic examination of this tissue showed an invasive carcinoma. At this time 
the case belonged to clinical Group II, that is, a doubtfully localized carcinoma. 
This happened about four years ago and the patient is well today. 

At the time we .sent the slide.s from the first operation to several out.«tnnding 
pathologists. Half agreed with us that the cjdologic changes in the amputated 
cervix were carcinoma, while the other half denied the existence of carcinoma on ac- 
count of absence of invasivencss. The course of clinical events evidently proved 
that the former group was correct. It behooves us to delerminc now, when atypia 
of the cells may be diagnosed carcinoma, or at least, a transition stage from a benign 
inflammatory reaction to a typical carcinoma. If the observations cited by' Professor 
Schiller and by' me could be multiplied, the uncertainty could be settled. At any 
rate the patient should bo given the benefit of the doubt and be treated for car- 
cinoma. This may be done with radium without danger of mortality. The control 
of cervical carcinoma depends on the general practitioner, on his insistence to ex 
amine the patients periodically in order to exclude any possibility of abnormal 
tissue changes any'vvhere. This would mean very careful examination of the genital 
organs by palpation and inspection. Women should be taught to insist upon liuMng 
periodic examinations when consulting a doctor. 

In our statistics we have 75 cases in clinical Grouji I, seen up to 3931, Ihere 
were 15 patients who had absolutely early' and symptomle.ss cases. Tliose 15 patients 
wlio were tre.'ited adequately were all well at the end of five years, while in the 
other GO cases which could he diagnosed clinically, the five-year mortality was about 

per cent. This sliow.s the importance of treating the jiatients when they arc m 
the so-called pre-invasivo and silent .stage, 

DR. FREDEHICK 11. FALI>8.— The slow growtli of carcinoma of the cervi.x 
that Dr. , Schiller emphasized is very important. Wc have under ob.'-ervafion nm. 
patients in whom we h.'ive a negative biopsy, but .a po.'-itive ScJiiller te.<-f. ar 
keeping them under close obs/>rv:ition to determine the fuirlif.st malignant 
if and when they occur. 

Will Dr. Schiller di'-ciiss (he etircinoma that develops from the glands 
the cervix bevond the cohnnno-yqu;imou<^ junction? It is our inij'ire^'-ion th.d tl f 
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Tile incidence of carcinoma is sometimes very high and sometimes 
very low. The man who examines sj’-stematically all eases lias a low in- 
cidence. The statistics of our dispensary show that in 100 cases there 
are perhaps 25 with more or less well-developed white spots. Of these 
25, one can rule out 10 or 15 as being of the hyperkeratotie or traumatic 
type. Ten or 15 biopsies must be made and out of these one, two, and 
sometimes three are carcinomas. I feel satisfied if in 100 cases I find one 
carcinoma. 

It is a mistake to carry out the test in suspicious eases only. "We see 
carcinomas in women who never had leucorrhea, never had a discharge, 
in women with perfectly smooth cervices and portios. Tii the course of 
the last three or four years I have discovered a number of early car- 
cinomas in j^uiig women who came for backache, cj^stitis, or some other 
unrelated complaint. If we could examine all women once or twice a 
year, by the iodine test, then we Avould succeed in getting all carcinomas 
in the initial phase and all would have a definite possibility of cure. 
This point seems to me of great importance. 

Since 1928 I have discovered 130 eases of early carcinoma of this type. 
From 1928 to 1931 there were 51 cases. Of these 51, after five years 
49 are alive and perfectly healthy. Two patients have died, of which 
one was the first case we did. This case maj' not have been a very early 
carcinoma because, in later reviewing the specimen, I found a few larger 
projections. The second patient we lost is a real failure from a clinical 
point of view, and is pathologically of special importance. This was a 
perfectly superficial case with almost no downgrowth. We operated 
upon her and two and one-half years later she developed an extensive 
recurrence. This one failure proves that these cases were really car- 
cinoma. We have, however, saved 96 per cent, and we have lost only 4 
per cent. The iodine test is neither painful nor difficult nor expensive. 
If it could be carried out .systematically on all women, we could extend 
the probability of a 96 per cent healing to all carcinomas of the cervix. 

DISCUSSION 

DR. EMIT.. RIES. — We have been .nccusfomed to tJic teaching wliich give.? as .symp- 
toms of carcinoma, ulceration, foul discharge, cachexia, and anemia. The.sc were 
considered the proper symptoms to be thought of in the diagnosis of carcinoma. 
Now we know these symptoms are those of the far advanced, mostly ulcerated c;ir- 
cinomas. Wo have come now to the point whore we can find reallv carlv carcinoma, 
carcinomas that do not .show ulceration. We now find carcinoma in women wlio 
never suspected it and wlio have no clinical signs to make them suspected of ha%-ing 
carcinoma. 

Wo hear much about erosion and laceration of the cervix as the causes of 
carcinoma. Wlieu investigators found multiplication of the epithelium they were 
inclined to say, here is beginning carcinoma. Other.s have been insisting,' ami I 
think correctly, tliat carcinoma is carcinoma from the licginning and fliat carcinoma 
wears as carcinoma and notliing else. It doe.s not arise from erosion, nor does it 
arise from the lacerated cervix. If occurs a.s carcinoma on the intact cervix iliat has 
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Morking ten, liours a day merely to make colposcopic examinations of all patients. 
I cannot adinse the countrj’’ doctor or the general practitioner to use tlic colposcope 
because it is too complicated and too expensive. 

Not even Hinselmann dares to make a diagnosis by the colposcope alone. When 
he finds suspicious areas these suspicious areas are taken out by biop.sy and examined 
under the microscope. But by staining with iodine, we can find, likewise, the.se 
suspicious areas. I believe the colposcope is very valuable for the jirogrcssive men 
of the profession, the specialists. I like to use the colposcope for one purpose. On 
one side we have the naked eye observation of the organ or the specimen, and on 
the other hand we have the microscopic slide. There is nothing between to make 
the connection between the naked eye and the microscopic picture. The use of the 
colposcope will combine the two. For this purpose I think the colposcope i.s very 
valuable. 

Carcinoma developing from the cervical glands cannot be discovered by the iodine 
test. Tliis test helps us onlj' to discover carcinoma of the squamous cell fyi)o. 
Glandular carcinoma in our material of carcinomas of the uterus amounted to 2 per 
cent only. But I have seen carcinomatous stratified epithelium lining the cervical 
canal. I do not want to call this a downgrowth, because it is not invasive, it is grow- 
ing along the surface. I have seen such carcinomas of the cervix extend higli up, so 
you can realize the futility' of operating on these carcinomas by low amputation 
of the cervix. It may happen that a small part of the surface epithelium is left. 
When we make an amputation of the cervix in a beginning cervical carcinoma wo 
have to make several blocks of tissue and we have to watch most carefully to see 
whether the cut is within the normal epithelium or not. If we prove carcinomatous 
epithelium at the cut in one slide only, then we know there is the same carcinoma 
higher up, which will make a recurrence that has to be extirpated by a second op- 
eration or, much better, treated by radium. 

Concerning the point of origin of carcinoma, I would say' that cervix carcinoma 
begins in the area of squamous epithelium at the point where the columnar ep- 
ithelium and the squamous epithelium meet each other. 

Concerning the question of the further development of these initial carcinomas, 
wo .should have few opportunities to make such observations, for carcinoma once 
diagnosed has to be destroyed. But sometimes we fail. Such clinical failures cun 
occur for two reason.s, either the carcinoma was not diagnosed or the diagnosis uas 
made and the patient did not come in to be operated or irradiated. I have made 
observations of both types. In 1922, at a time when wo were not familiar vitk 
these initial findings, I made a diagnosis of suspicious epithelium. The patient uns 
dismis.«od and ordered to come back in a few week.s, but did not come. Six year.- 
later, on revising my slides, I came across the old slide and now diagnosed surfaie 
carcinoma. I .succeeded in getting the patient back to the ho.«pifnl. I was icry 
much astonished to see that the carcinoma had not made an extension of more tli.iii 
(! or 8 millimeters. In 1929 I made a .scraping from a patient, diagnosed carcinom.i. 
and advi.^ed operation and irradiation, tihe refused on the ground that .‘■he felt 
fectly well. A few years later 1 succeeded in getting her back and found that lie. 
carcinoma had increased only 2 or .'5 mm. in length, with two little jirojeclioii'- on 
one side and one larger projection on the otlicr. 
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are a considerable number of carcinomas of the cervix that occur in this loca- 
tion. In eases of chronic cervicitis which show areas suspicious for carcinoma 
by the Schiller test we do a Sturmdorf operation. We split the excised cone 
from the internal os to tlie external os and stain with Lugol’s solution; all 
suspicious areas are blocked. Usually we make eight blocks from each cone. 
If metaplasia is found, we make numerous sections of that block at different levels. 
The reason we do this is because we have seen single biopsy specimens from which 
six slides were taken at different levels; four were absolutely negative and two 
positive showing carcinoma in the invasive stage. 

We have a gjuiecologic resident in the four large state institutions for the insane 
in this area. We are doing routine Schiller tests on these patients twice a year in 
an attempt to eliminate carcinoma from this group. 

DE. CAEEY CULBEETSON. — I have frequently been asked if it is necessary 
in ever}' case of erosion to have a biopsy. My replj' is that it is necessary to have 
a biopsy if you are looking for sometliing more than you think the patient has. If 
you think the patient has an erosion you have a right to look for carcinoma. With- 
out a biopsy you cannot recognize it. Dr. Schiller has emphasized the ease until which 
this material can be obtained. It is not necessary in ever}' case to take off a little 
wedge in order to make a microscopic examination. This material will peel off like 
an onion skin with a sharp curette or a .sharp edged scalpel. 

There have been in recent years some claims by certain clinicians or pathologists 
that in leucoplakia we have a definite malignancy, that is, that the leucoplakia is 
cancerous from the beginning. Dr. Schiller has shown us very clearly why in some 
cases that is so and why in others that is not so. 

DE. FEED L. ADAIE. — There are several possibilities that must be considered 
in connection with the diagnosis and cure of these cases diagnosed as early or 
superficial or pre-inva.sivc carcinoma. These things have been considered in con- 
nection with other types of carcinoma, and must be considered in relation to the 
ultimate results of treatment of these very early cases. There is possibilit}*, as has 
already been mentioned, that some of these cases may have been misdiagnosed. We 
must not forget that though Dr. Schiller is an expert in diagnosis, he may err in 
diagnosis of early carcinoma. It mu.st be remembered that others less expert than 
he may make relatively frequent errors in diagnosis and that a certain number of 
cases which are benign will be diagnosed as carcinoma and others which are malignant 
will be thought to be benign. It behooves us, therefore, to be careful in accepting 
these microscopic cViagnosc.s of tliese early lesions as infallible. Another possibility 
is this: It has long been known that certain oases of carcinoma may undergo spon- 
taneous cure. If these cases are diagnosed early, there still remains the imssibilitv 
that some of these very early .superficial tj-pcs of carcinoma may undergo spontaneous 
cure. 

DE. H. M. MAEYAX. — Dr. Schiller states that carcinoma occurs at the muco- 
cutaneous junction, likewise Hin.=elmann. Yet we cannot overlook the fact that 
wo do have glandular change.^. What is the relation between the glandular changes 
and the superficial changes'? 

DE. SCIIILLEE (closing). — There is now no competition between the iodine 
painting on the one hand and the use of the colposcopo on the other. Ifinsclmann 
uses both. Wo have only to compare the results of the iodine painting .alone with 
iodine painting plus the colposcopo. M’e do .=00 most interesting details with the 
colposv:ope. But on the other hand the colposcopc is c.xpensive .and he.avv, and it 
takes a long time to learn its use. If yon consider that in a dispensary lj!:c onr.s in 
Vienna we sw SO to 00 new patients in one morning, we wotild need five or six men 
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extreme shifts in the hydrogen ion concentration ■were necessary even to be fungi- 
static. Thus the principal value of the alkaline douche now seems to be that of a 
mechanical cleansing agent. The explanation for the prompt relief of symptoms, 
in the first twenty-four to fort 3 ’-eight hours i)ostpartum, now appears to be more 
likely a result in phj'siologic alteration rather than a change in hj’drogcn ion con- 
centration in the vagina caused bj- tlie lochia. The incidence of fungi in the vagina 
of pregnant patients increases as i>regnancj' advances. Woodrutf and Hcsseltine^'* 
found 14 per cent in white l\'ing-in patients, 3,3 per cent in white, and 41 per 
cent in colored stockjmrd patients. 


PROCEDURE 


Inasmueli as a more detailed description of tliis proceeding has been 
published by Hesseltine and Hopkins,- it ma.y be stated briefly as 
follows : 

Strain 49 (Monilia albicans) was arbitrarilj- chosen as the test orgaiiism. Active- 
Ij' growing 24 to 4S cultures on Sabauraud’s media were transplanted into glucose 
broth. After eighteen to tliiitj- hours, u.suallj' twentj’-four iiours, the tests were 
made Ip- taking equal i)arts of well-suspended culture and the chemical. These were 
thoroughl.v agitated and at the five-minute interval one loopful (size 3) ivas 
transferred to a Petri dish into which Sabauraud agar was subsequently poured and 
tlie contents mixed bj' gentle inclination -with rotation. These plates were read in 
fortj'-eight to seventj'-two hours or sooner if growth appeared. The reading was 
made in comparison to the controls. (This is similar to F.D.A, procedure.) The 
chcmicjils ■ivero added in clinicallj’’ usable concentration. 'Thus tiie final dilution 
was one-half this amount, j'ct this corresponds in i)art to dilution in the bodj’. 
Table I includes all of the chemicals thus far tested. It maj* bo noted that 20 of 
the S4 materials were suflicicntl.v fungicidal to warrant further evaluation which is 
given below. Another point of importance is that alcohol and alcohol-acctone-water, 
both exerted definite but incomplete killing power. Throughout the .stud.v, water 
alone was emploj’cd as the solvent unle.ss otherwise indic.atod except -when only 
slight amounts of alkalies or some such .substance were nocess:iiy to efl'cct solubility 
of the compound. This illustrated very' distinctly the importance of some vehicles, 
and this clearly indicated the, ncce.«sity for adequate control in such researches. 
Again it was surprising to observe the incfTectiveness of some substances ■whicli have 
received particular recommendation for clinical use. In a few instances the test 
materials were examined with scrum and cells present but ■were included in this 
table to show the total numiier of chemicals examined. 


Beeatiso llto eolhtlar materials anti body flttid on tho vulvti tinfl bi 
tlic vagina would likely docroaso any drug action, hnman .scrmii and 
red blood cells were added for tests tvith the more promising <-om- 
poimds. It is theoretictilly possible that some of those entnponnds 
which were not elTeclive in vitro might belmvo dilTcrently in vivo Inti 
as yet there is no positive dalti or even suggestive evidenee ot it. Jb’ie 
one part of serum atid cells (100,000 to 400,000 per c.mm.) were mixed 
with one-tifth ]mrt of well-laden inoenlum Jifter wliieli one poH c,f 
eheniieal was .added (Table II). These ingrredients were thoroughly 
mixed by shaking .and after five miimtes ;i Xn, O loopfnl wiis trans- 
ferred to the l*etri dish as above. Tim re.adings were matle .at the same 
time intervals. t)ne may see at oin-e that tie* finigieidal pinvei* h!i*> m 



EXPERIMENTAL AND CLINICAL THERAPY OF 
WLVOVAGINAL MYCOSES'^^ 

H. Close Hesseltinb, M.S., M.D., Chicago, III. 

(From the Department of Olstetrics and Gynecology, The University of Chicago 
and the Chicago Lying-In Sospiial) 

E ven tliougli certain therapeutic agents and measures may be sat- 
isfactory luider given conditions, any investigation vdiich may 
improve the efficacy, facility, convenience, safet}', or economy of these 
agents or their method of administration is not only interesting but 
practical. 

This particular study on the yeastlike fungi (monilia and crypto- 
cocci) was activated because it Avas often difficult or impossible for 
the vuh’ovaginal mycotic iiatients to return 3 to 6 times a Aveek to 
reeeiA’^e 1 per cent aqueous gentian Anolet topical application, and be- 
cause less frequent Adsits even AAuth various kinds of daily douches at 
home failed many times to cure or eA'^en improve the condition. Hoav- 
ever, the results at the Chicago Lying-In Hospital and dispensary 
confirm the reports of Plass and his coAVOi’kers^ AAdien dail,y or bidaily 
treatments can be given. Many substances found unsatisfactory by 
other Avorkers Avere not used in this studj', and in general only those 
of the more promising nature along AA-ith a feAV iieAver and uncA'aluated 
compounds Avere obserA'cd in Adtro. Those found promising Avere then 
tested in the presence of serum and red blood cells and against several 
sti’ains of monilia. Only a fcAv out of 84 substances Avere sufficiently 
promising by these methods to tiy clinically. Element iodine behavior 
Avarranted its trial. Certain problems of administration arose and 
noAA' appear, iiartially if not coiniiletely, settled. 

LITEKATURE 

Hespeltine and Hoiikins^ liavc reviewed the iniblicntions of Ivolmcr and Scham- 
l>org;3 Kingery and Adki.«son;^ Kadisch;^ Klannann, Shtemov, and Gate.s;c. " Yi;? 
Emmons ;p AlcCrcapo and AA'oodward, Kingery, and AA'illiams.i i Tlicre are per- 
hai)s a few other reports which might apply to the obstetric and gynecologic prob- 
lem, but mo.«l of the other data is verr- limited and generally from uncontrolled 
.'■cries. 

Emmons'" and AVoodward, Kingery, and AA'illiam.sn in determining the compara- 
tive fungicidal potency of a number of chemicals dcmon.sf rated that element iodine 
w:i.« the bc.?t. However, thc,=o workcr.s did not investigate many of the substance.'! 
given below and furthermore continuations were appropo.-!. The report.-- of rias,«. 
He.s.-cltino and Borts,i and of Hesscltinci= later, contained advice that sodium bi- 
carbonate douches wore helpful, but recently Hos.^eltine and Koonan’-' found that 


Pcfore tlie Oiic.igo C.vnecolngical SocR-ty. Janiiarj- 15, 1P37, 
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Table II. Fungicidal Action of Cosipounds Tested Against Monilia Albicans 

(Stiwin 94) 


Exposure Time 5 Min. 

0 = No Groivtii 

4- + 4- *f Growth m 

Control 

CONCEN- 


CONCEN- 


TRATION 

GROWTH 

TRATION 

GROWTH 

PER CENT 


PER CENT 



Acids 


Benzoic acid 

tO.5 

0 

Pj'rogallic acid 

0.15 

4- 4- 4* 

Boric acid 

2.0 

-f + -I- 

Px'roligneous acid 

2.5 

+ + + 

Cinnamic acid 

fl.25 

+ 4" + 4* 

Salicylic acid 

10.5 

0 

Lactic acid 

5.0 

-t + + -t- 

Sulphosalicylic acid 

0.25 

4*4' 

Perchloric acid 

0.05 

+-f 

Trichloracetic acid 

0.05 

4' 4- 4- 4* 

Picric acid 

0.5 

+ -!- + •*- 




Dyes 

Acri flavine 

0.5 

4* 4" 4* 

Mercuroclirome 

5.0 

4* 4" 4* 4* 

Brilliant green 

0.5 

+ 

Alercurophcm 

0.05 

0 

Crystal violet 

0.5 

0 

Metaphen 

10.25 

0 

Gentian violet 

0.5 

-l--f + + 

Methylene blue 

0.5 

-I+L 

jMallophenc 

2.0 

+ -1- 

Pyri.dium 

0.5 

+ + 


ITaloffciif 

t and JJalogcn Compounds 



Cliiniofon 

1.00” 

+ 

Mercuric chloride 

0,05 

0 

Chloramine 

0.5 

0 

Mercuric iodide 

0.05 

0 

Chlorisothymol 

to.i 

0 

Potassium chlorate 

0.25 

-I I- 1- 

ChlorothjTnol 

to.i 

0 

Potassium iodate 

5.0 

-f + + + 

Dcttol 

2.08* 

4* 4" 

Sodium chloro-ortho- 



Diiodoquin 

10.4 

++■{■+ 

phenylphcnatc 



lode.x powder 

5.0 

4* 4* 4* 

(dowicidc C) 

0.05 

0 

Iodine, tincture iodine 

0.5 

0 

Sodium fluoride 

0,5 

4-4-4' 

LugoPs solution 

0.5 

0 

Sodium hypobromilc 

0.14 

4-4-4' 

Glycerin solution 

0.5 

0 

Sodium chlorite 

0.1 

0 

(Colloid) “.safety 



Sodium iodite 

0.5 

■f- 4- 4* 

iodine” 

2.0 

0 

Sodium tctrachlorjihentite 



lodoacctic acid 

0.5 

4' 4* -f 4* 

(dowicidc F) 

0.05 

r 

lodoho.jic acid 

i.n 

4* 4- -4- 





footnote.s to Table I. 


Table III. T.nfluknce of IIu.man .Seru.m and Hed Cells o.v Fungicidal Action or 
Certain Compounds When Tested Agai.nst Monilia Albicans {Strain 91)* f 

ICxjjosiire Time 5 Min. 0 — No Growtii Growtii = Control 



CO.NCEN- 


■ ~ " — ■ — - 

UO.NX'EN- 



TRATION 

GROWTH 


TRATION 

OROWTII 


PER CENT 



PER CENT 


Benzoic acid 

(1.2 


Mercuric iodide 

0.01 

-• 

Salicvlic acid 

0.4 

'F 

Sodium ehloro-ortho- 



f'ry.'ttd violet 

0.4 

4 

phenyliihentitc 

0.1 

’ 

Metaphtui f tincture) 

o.os 

J ; 4 

.'Sodium hvpocldorite 

0.1 


t’hlnramine 

0.4 

* 'i 4- 

.‘Sodium tetr.'uddorphenatf* 0.1 

4- r ♦ 

Clilorisothymol 

0.2 

^ i 

(iohl chloride 

0.0 5 

4- ’ '' " 

( 'Idornthymol 

0.4 

0 

Plienvlmerctiric nitrate 

0.0 1 

0 

lo'liiie, tinetjife iodine 

0.7 

0 

Sodium thiosulphate 

4.17 

., A ; * 

liUgol solution 

o..'> 

0 

( ’re;«d 

0.4 

; , - 

(nveerin solution 

0.! 


Hexvlre-'orcinol 

o.O! 

^ -r i 

f'Cidloid'! “Mifcly 



.\Iercre.-iii .‘■olntion 

t'.'t 

.! ■, >'> 

io'liiic ' ’ 

0.5 

. • 

Tiivmol 

(t.l 

•*- ‘ ' ■ 

Mercuric chlori'ic 

0,(1 { 

n 





‘Hotio I'f < !.t rot' il ► 


nur Jirel 

c(II" and In'c-iiluoi 1. — 

1. .■•ad 

rc’p*c- 


■'ILrt f‘i ‘‘it! .'in- n ft'j.'ii I It< etui HopLIri'. 
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HESSEETJXE : 


some instances been very liincli decreased or coniidetely lost nnder 
these circnmstances, and in not a single instance was the fungous- 
killing power enhanced. 


Table I. Fuxgicidal Actiox or Conrouxas T£STj:n Against ISIoxilia ALBicAxst 

(Strain 94) 



COXCEX- 


COXCEX- 



TRATIOX 

OnOAVTII 

TRATIOX 

GROAA'TII 


TEH CEXT 


PER CENT 


Other Metal Compounds 

Acetarsone (stovarsol) 

2.0 

4. -1^ .f -f 

Potassium antimony tar- 





trate 0.5 

4* 4* 4 4* 

.fVIuminum sulphate 

2.0 

*f -f 

Potassium permanganate 0.05 

-f +-f -1- 

ArgATol 

o.O 


Silver nitrate 0.5 

-l-S-V-l 

Auriuni tunnioiiium i 

sue- 


Sodium bicarbonate 20.0 

-1 -f -f- -h 

cininiide 

0.5 

-tf-f-j- 



Copper sulphate 

2.0 

v-t-i- 

Sodium borate 5.0 

4* 4- 4 

Gold chloride 

0.1* 

X 4- 4- 4- 

Sodium perborate 0.5 

4 4 

Lead acetate 

0.5 

(- + -i- 

Sodium ricinolcate 1.0 

4 4 4 4 

Jlerthiolate 

0.05 

4* n * 4* 

Sodium salicylate 2.0 

4 4-44 

Neoarsphcnaiuinc 

1.0 


Sodium thiosulphate 4.17* 

+-t-f + 

J^cosilvol 

5.0 

+ + -t + 

Stannous chloride 2.0 

4 4 4 

Phenjdmercuric chloride 0.05 

X4-4. 

Zinc sulphate 2.0 

■i +++ 

Plienylmercuric nitrate O.OP^ 

0 



Other Compounds 

Acetaldehvdc 

0.75 

+ T 4* 4* 

Plienol 0.5 

-J.+++ 

Cresol 

0.5 

0 

Quinine dihydrochloride 5.0 


Formol 

0.05 

-t-f-t 

Pesorcinol 1.25 

4-444 

Furfuraldehyde 

2.0 


TliATiiol t2.5 

0 

Hexylresorcinol 

0.05 

0 

Urotropin 0.5 

+ -t -f -f- 

Mereresin solution 

9.0* 

-l-t-f 



Vehicles 

Alcohol 

47 

-i- 

Kaolin (suspension) 10 

-f+-f + 

Alcohol 

25 

-f + -t 

Potassium iodide 5 

4 4 4 4 

Alcohol acetone water 

25-5-20 

-1-1 

Water (added to cul- 





ture) 50 

-f -f -f -f 

Glycerin 

J/o U.S.P. 

-1-1 -t-i- 


(diluted 





only) 

“Tested with serum and cells present. 


tAlcoliol and/or other solvents used with water. Elsewhere water and broth onlv 
solvents. 

iPart of these data are taken from that of Hesseltine and Hopkins. 


It is a well-known fact that any given antiseptic may not be equally 
effective upon even similar strains while the difference may be more 
pronounced Avith unrelated organisms and since Clilorothjmiol, mer- 
curic chloride, mercuric iodide, phenyl-mercuric nitrate and element 
iodines still held fungicidal promise, seA-^en other strains were selected 
as test organisms (Table III). These included one saceharomyces (F. 
40), one eryptoeoecus (119), four monilia (104, 120, 155, and 156) 
and one endomyces^^ (56924). The monilial strain 155 was an atypical 
one Avith Amriable fermentation powers. Serum and red blood cells 
Avere used hei'e as aboA'^e. At a glance strain resistance Amriability is 


“Obtained from Dr. A^^ D. Stovall, University of Wisconsin. 
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conspicuous. If plienyl mercuric nitrote is precipitated by acids then 
conceivably its action in the vagina woidd be decrea.sed. Thus, element 
iodine alone appeared most worthy of study as a i^ractical therapeu- 
tical agent. Objections may be made against element iodine, because 
it may be irritating and even injurious to tissue in infrequent instances. 

It Avas hoped that an iodine preparation might be found Avhich Avould 
haA’e the same fungicidal action as the element iodine, or possibly a 
compound that Avould liberate element iodine in a harmle.ss manner 
and yet remain clinically applicable. Dr. W. J. Dieckmanid'’ suggested 
the use of potassium iodate (KlOn) and potassium iodide (KI). Ac- 
cording to Petei’s and Van Sl 3 dce''’ 2KIO.'} + 10 KI + 121101 = 12 KOI 
+ GHoO + GIo (Table IV). Moreover, for each mole of element iodine 
one needs a mole of KI to cany the liberated I 2 in solution. This 
necessitates the addition of three more moles, Avhich gives a ration 
of 1 potassium iodate (KIO.-}) to 8 pota.ssium iodide (KI) or molecular 
Aveight ratios of 214 to 1328 (that is 1 = 214 to 8-lGG), resi5eetiA'el.y. 
Thus, in practice for eA’ery unit AA-eight of potassium iodate add G.2 
units Aveight of potassium iodide. This mixture Avill jdeld theoreticallj^ 
49.3 per cent I 2 or practieallj’’ one-half. 

When these tAAm halogen compounds are accordingly mixed and ap- 
plied to the adult A'agina, the anticipated chemical reaction is com- 
pleted bj’ the A^aginal acids. Unfortunatelj" the quick reactions Avere 
too irritating and thus as .such Avere not practical. Since other sources 
of element iodine Avere not immediatelj’ clear, or did 3iot seem feasible, 
an attempt Avas then made to sIoav up the reaction and at the same 
time arrange for dailj’’ treatment, most of Avhich the patient could 
self-administer. Because these fungi are limited to the Arngina and 
AmWa and do not appear to immde the cerAUx, self-administration might 
be tried justifiablj^ 

Even AAdth the chemical behaAuor so Avell established it remained 
necessary to test these tAvo chemicals indiAddually and together as 
fungicides. Strain 94 Avas the test organism and Table V sIioaa^s that 
both potassium iodide and potassium iodate lack anj’- appreciable fungi- 
cidal pcAAmr either Avith or Avithout the addition of jST/l lactic acid. 
Kaolin AAms also tested and found to be ineffeetiAm. Potassium iodate- 
potassium iodide mixture (ratio 1-8 moles or 1-G.2 Avt.) held no 
promise AAuthout acid, but AAdth acidulation the complete killing poAAmr 
extended doAvn to 1.5 per cent concentration of the mixture or 0.7 per 
cent I 2 equiAmlent. Even a 1 per cent mixtui’e, 0.49 per cent I 2 Amlue, 
had distinct but incomplete action AAdthin fiAm minutes. 

Table VI also presents additional eAudence that the mixture of these 
tAvo iodine compounds maj’' liaAm a therapeutic Amlue because all fungi 
Avere killed in 7 other test strains (1 saeeharom5'’ces P40, 1 crypto- 
coccus 119, and 5 monilia). The one mold groAAdh on 155 Avas a con- 
tamination because it AAms unrelated morjjhologieally to the test stain. 
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Table VIII. Besults op Iodike and Iodine Compounds Used in Treatment op 
Adult Vulvovaginal Mycoses (Veastlike) 





] TREATMENT 




TYPE 

WEEKS 

COMMENTS 

1 

41750 

Preg. 3rdfi 

*Suiip. + lod. 

4 

Improved, when dc- 
lii'ered 

0 

4GS29 

Preg. 3r.d 

Supp. + Usual 

2 

Improved, when de- 
livered 

.1 

59934 

Preg. 3rd 

Supp. + 1/^% Lj's. 

4 

Cured 

4 

12848S 

Preg. 3rd 

Supp. + Lug. 

2 

Cured 

5^ 

149822 

Preg. 3rd 

Cap. + Lug. 

1 

Treatment not ac- 
cepted 

G 

158876 

Preg. 3rd 

Cup. + Lug. 

3 

Cured 

7 

158895 

Preg. 3rd 

Cap. + Lug. 


Cured 

S 

159334 

Preg. 3rd 

Cap. + Lug. 


Improving, thus far 

9 

159855 

Preg. 3rd 

Cap. + Lug. 


Improving, thus far 

10 

159SG4 

Preg. 3rd 

} Cap. + Lug. 

■ 

Improved, but irri- 
tated 

11 

1G1S93 

Preg. 1st 

Cap. + Lug. 


Improving, thus far 

12 

162988 

Preg. 3rd 

Cap. + Lug. 


Improving, thus far 

13 

St. Yd. — A 

Preg. 3rd 

Cap. 

2 

Improving, thus far 

14 

St. Yd.— B 

Preg. 3rd 

{Cap. 

3 

Improving, tlius fur 

15 

St. Yd.— C 

Preg. 3rd 

{Cap. 

1 

Improving, thus far 

IG 

St. Yd.— D 

Preg. 3rd 

Cap. 

1 

Improving, thus far 

17 

St. Yd.— E 

Preg. 3rd 

{Cap. 

1 

Improving, thus far 

18 

113321—1 

Nonpreg. 

Supp. + lod. 

2 

Cured 

19 

113321— 2t 

Nonpreg. 

Supp. + lod. 

2 

Cured 

20 

13G8G0 

Nonpreg. 

Supp. + 1. + KAO. 

4 

Cured 

21 

145097—1 

Nonpreg. 

Supp. + lod. Clianged 
to Cap. + Lug. 

3 

2 

Apparently cured 

22 

14.5097— 2t 

Nonpreg. 

{Cup. 4 lod. 

6 

Cure now near 

23 

1.53228 

Nonpreg. 

Cap. + lod. 


Cured 

24 

1 61 743 

Nonpreg. 

Cap. + Lug. 


Cured 

25 

D. E.— 1 

Nonpreg. 

Cap. + Lug. 


Apparently cured 

2G 

D. E.— 2i 

Nonpreg. 

Cap. + Lug. 


Cured 


•.Supp., 0.2 gni. KIOj+KI In pelalin-glycerin .suppositories. 

Cap., 0.25 or 0.125 gm. KIOj+KI in kaolin in capsule, 
lod., lodex powder. 

Lys., J/jSe ly.sol douche daily. 

Lug., Applic.ation of diluted Lugol’.s .solution .at weekly clinic vl.slt.s. 
Is+KAO., 10 to 20% element iodine in kaolin. 
tReInfcction or recurrence. 

■JDid not improve .sati.'ifactorlly under usual treatment (gentian violet, etc.). 
iSPreg., Pregnancy anil trime.ster. Nonpreg., nonpregnant. 


iiiixliire liave at tiinc.s driven only slicrlil imlicalion of iodine Hberation 
Tjible VII I sliotv.s tbe re.sults of those treated or still under treatment 
Tlie ereneral proeednre now in elTeet iiftcr e.stablisliin'r the diajrm>!^m 
is fir.st to fiently wipe tbe vafrina elejin and then paint tbe entiri 
vaginal and vulval walls with a diluted Lu'^ors solution. If tbe }»a 
tient ean tolerate ono-fourtb .slron'rlb, it is used and a sfronn^'f 
tion u.sed tbe followin',' week, while if it irritates, 'ireater dilntitui is 
reconnnended. Tbe patient is jiiven eapsnles (size 00) eaeb eontainint-' 
tbe iodine mixture ft'. ( 110 . ) in kaolin with the direetion to insert oiie 
into tbe va*jiua ea'tb eveniii" and retui'u in oik* v.eek. Otber devia- 
tions have been Vs -<a- P''r dO eapsule and Vl number 12 veteri* 

liariaii. In lb'* table a few notations indicate that index poy.der was 

•M.r.l' V 1.11; I I.td.. vi.iiir.turilj- .r.itr.t.-! lli‘- m.'it.-ri.’sl'i. 
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TAttf-B V 


1 KIO, + 5 KI + 0 HCl = G ICCl + 3 H.O + 3 T,. 

Tims 5 moles of KI arc necessary to produce the iodine and 3 additional ones 
arc required to carry it in solution. 

This gives by molar ^Yeight a ratio of 1 to S of KIO, to KI. 

Since 1 molar Aveight KIO, = 21*1 approx, and S KI = (S x IGG) 132S apj^rox.. 

use by weight 1 gm, KIO, to G.2 grams KI. 

1 KIO, + S KI should yield 3 I, or about 49.3 per cent by weight. 


Table VI. Potassium Iopate anp Potassiu.m Iodide as Fungicides Against 

Strain 91 (AIonima Alhican.s) 


Exposure Time u Alin. 

0 = 

No Growth. 

*T* *4" *~^ 

Control Growth. 


NONACIDULATED 

goncentra- approx. 

TION % I, % 


ACIDULATED 

Potassium iodalc 

5 

0 

+ + + + 

4444 

Potassium iodide 

5 

0 

+ + -t- -i- 

4444 

Kaolin 

10 (Suspen 
sion) 

- 0 

4 + 4 4 

Not run 

KIO, + KI 

4 

l.S 

4444 

0 

KIO, + KI 

O 

u 

0.9 

-i" “f + -f 

0 

KIO, + KI 

1.5 

0.7 

4444 

0 

KIO, + KI 

1.0 

0.49 

-h + + + 

44 


Table VII. Potassium Iodate-Potassium Iodide Mixture as a Fungicide When 

ACIDOT.ATED* IN PRESENCE OP SEP.UM AND PeD BlOQD CELLS WiTII SEVEN 

Other Strains of Fungi 


CONCENTRATION 







Jlixture % Potential F 

F40 

319 

304 

120 155 

156 

170 

(ElIO, 4 SKI) 1.0 0.7 Approx. 

0 

0 

0 

0 1 mold 

colony 

0 

0 


‘Acidulated with N/1 Lactic Acid 
0 = No Growth + + + + = Control 


The first attempt to slow up the reaction was hy ineorpox-ating the 
iodine mixture in gelatin and glycerin suppositories. Howevei*, the 
acidity of the gelatin allowed the liberation of iodine on standing and 
thus permitted a too rapid action of the halogen when the snppositoxy 
was inserted into the vagina. The second choice was kaolin (a native 
hydrated aluminum silicate). Because it is treated with acid for puri- 
fication it is necessary to neutralize the material. This has been done 
hy using ammonia vapor and then desiccating the kaolin to remove the 
excess ammonia. When sufficient dilution of the iodine compounds was 
made with this jxowder, the I’eaction was slowed and has given clinical 
I’csults sufficiently good to encourage furthei’ observation along this 
general direction. 

No doubt other and perhaps better methods inaj’’ he I’evealed. It 
seems I’easouable to believe that if the gelatin-glycerin suppositories 
are neutralized without leaving excess alkali that thej' might be sat- 
isfactory vehicles. The gelatin capsules containing the kaolin iodine 
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7. The patient should be advised about and against tlie possible 
sources of reinfection. 

8. A relationship between the in vitro and in vivo experiments has 
been described. 


The author is much indebted to Dr. Adair and all the members of his department 
for their cooperation. Mr. Cooke of the University Clinic Pharmacy made tlie 
capsules for clinical use. 
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TUB ORAL ADMINISTRATION OF PARALDEHYDE 
FOR RELIEF OF PAIN DL^RJNG LABOR* 

Edwin J. DeCosta. M.D., and Ralph A. Reis. M.D., Chicago, III. 

(From the Department of Obstetrics, Michael Itecse Hospital) 

I N CONSIDERING the iiianageiuejit of laboi’ fi’om the viewpoint ol 
pain relief. i1 is e.ssenlial to decide at llie outset .iiist wliat degree 
of relief is to lie smiglit, particularly with regard to the available 
facilities for nursing the patient. There is great danger involved in 
rendering a patient nnconseions or even in masking her symptoms by 
the use of jiowcrfnl agents, except in institutions in which constant 
medical and nursing care is available. Narcosis sbould not be recom- 
mended for general use since few institutions are sufTiciently well 
regulated and stalled to warrant such routine medication. It is even 
debatable wbetber or not a state of narcosis is desirable from the 
viewpoint of its ])sycbologic efi'ect on the inolbcr and its efi'ect on tbe 
])hy.siologic course of labor. 

This pr<-senlaf ion is a study of the effects of varying doses of paral- 
dehyde on till* course of labor and on the accompanying degree of 
analgesia and amnesiji. 

Paraldebyde K 'ILJ-'IID).-. v.'as ini rorluccd by (,’crvello as a powerful 
hypnolif* about fifty veal's a*ro. This polymer of aect a)d<‘byde f CHnCIRl) 
is ft volatile. (-(dfO'less. tt-futspiireiil, inflamimdile fltiid, sliebtly solilble 

•p.i :'.i! ! ‘ pfn U ly, Jisniciry 1.1. I'.ilT. 
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tried. In a series not hiclndcd iicre it gave disappointing results. The 
plain iodex ointment gave some patients with vnlval mycosis relief 
bnt not reliably so. Ordinarily donclies should be infrequently used, 
if at all, while employing tliis procedure. If a vaginal douche must 
be taken, lysol or bichloride of mercury are the two most logical medic- 
aments in the absence of free iodine, as one may observe in the fore- 
going tables. 

Because the mouilia and cryptoeoeei can be conveyed to the genitals 
through fungous contamination of hands, clothes, fecal material and 
phallus, the iDatient should be instructed about the danger of reinfec- 
tion. One patient in this series had a mycosis develojD in the usual 
incubation period following a known contamination of the vulva with 
fecal material. The same fungi wei*e recovered from the rectum. The 
fungi survive until killed ofl; or the environment becomes unfavorable. 
The vaginal epithelium of women of the reproductive peiiod and 
especially in pregnancy is rich in glycogen-like material which is con- 
verted into available carbohjxlrate substances. The constant spill of 
glucose over the vulva by diabetic patients produces another favorable 
enviz'onment for gi’owth of fungi. The vulva and vagina of the i^re- 
menaemic patient are almost never attacked and the postmenacmie 
individual has nearly the same freedom from fungi in the absence of 
diabetes. 

SUJrsrARY AXD COXCLUSIOXS 

Although this series is small it represents a large number of clinic 
patients because only those patients with sufficient symjDtoms to un- 
solieitedly complain are included. The milder ones and cari’iers may 
be treated very successfulls'" bj”" the usual means of gentian violet and 
respond quickly to the above described procedure. The severe infec- 
tions and the old chronic ones may present a real therapeutic problem 
at times. 

1. It appears that definite improvement can still be made in mycotic 
therapy but certainly iodine in the element form or some equally active 
fungicidal compound will be a part of the answer. 

2. Pui-tlier investigation on vehicles is recommended. 

3. One ];)er cent gentian violet is still recommended for oral thrush. 

4. The fungicidal action of potassium iodate and potassium iodide, 
in a ratio of 1 to 6.2 gm. in the presence of an acid, has been demon- 
strated. 

5. The i^repai'ation described and the procedure outlined has given 
better results so far than the dye method when less frequent visits are 
necessaiy. 

6. Adequate observations are advisable to avoid tissue injurj!" in ex- 
ceptionally sensitive patients. 
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for each twenty pounds of body v.-eiglit; this was emulsified with an equal volume 
of almond oil and orange juice, and chilled. A^’orniting was minimir.ed when the 
stomach was empty. Somnolence in the mother occurred within ten to fifteen 
minutes and the hypnotic ctTcet usually lasted four to si.x hours. 

In tiie second series a similar panildclo'de emulsion was given in smaller dosage. 
Here, response to the first dose of 15 c.e. was used as an index for subsequent 
medication. A second 15 c.c. dose was frequently given thirty to sixty minutes 
later. Usually two doses sufliced, giving relief of four to six hours’ duration. 
Additional 8 c.c. doses were administered everj- two to three hours as needed, in 
prolonged labor. 

In the third group, paraldehyde Wiis administered in 1 c.c. gelatine capsules. 
The initial dose was four capsules, and this was repeated every hour until the desired 
hypnotic effect was secured. The maximum total quantity given was 28 c.c. during 
a seventeen-hour period. 

Tabu: I 



FIKST 

SKKIKS 

.SKCO.VD 

SEi:iE.S 

Timti) 

■SEKIES 

Amnesia 

None 

♦/ 

2 

25 

Partial 

13 

G 

0 

Complete 

9 

17 

0 

Analgesia 

Poor 

2 

2 

10 

Fair 

1.3 

5 

15 

E.xcellent 

10 

18 

0 

Pe.sponse 

Excited 

G 

0 

0 

Eestloss 

9 

7 

f) 

Quiet 

10 

18 

25 

Delivery 

Spontaneous 

12 

7 

IS 

Low forceps 

1.3 

15 

7 

Midforceps 

0 

2 

0 

High forceps 

0 

1 

0 


The response to paraldehyde was quite different in these three groups. In 
Series I, where one large, almost knockout dose of 25 to 40 c.c. was given, only 
40 per cent were quiet, while .'JG per cent were restless and 24 per cent truly 
c.vcited. Complete pain relief was obtained in 40 per cent, partial in 52 per cent, 
and little or none in 8 per cent. Amnesia paralleled analgesia, being complete in 
.■»G jjer cent, partial in 52 per cent, and jioor in 12 per cent. Twenty-eight per 
cent in this group vomited ten minutes to two hours after taking the medication. 
Mlien vomiting occurred within onc-half hour, half the preceding dose was repealed. 
The average duration of labor was sixteen hours, thirty-four minutes, and the 
average length of labor after jmraldehydo wa.s given was five hour.s and two 
minutes. Spontaneous delivery occurred in dS per cent: low forceps were used m 
52 per cent. 

The second series was more encouraging. The average individual dose was 
only 15 c.c. but the total dosage frequently reaciied 45 c.c. .Seventy-two per cenf 
were quiet, 28 per cent restless and none o.xcited. Analgesia was c.xcellent in <- 
per cent, fair in 20 per cent, and poor in S jK;r cent, while anine.-ijt was complete 
in C8 jM’r cent, partial in 24 per cent, and absent in 8 ]>ijr cent. A'omiting occurred 
more frequently, being jiresent in 48 per cent. The total duration of labor 
averaged nineteen hour.*-', thirty-seven rninute-s, while the average time following 
the last dose of paraldehyde until delivery was four hours, forty-one minutes. 
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in Avater (1;8) and freely miscible with alcohol and vavions oils. 
Pliarmaeologicall}" it resembles ethyl alcohol, is rapidly absorbed fi’om 
mucous membranes and rapid!}' excreted from the body through the 
lungs and kidneys without damage to these organs. Its disagreeable, 
pungent taste and irritating effect on mucous membranes liaA'e limited 
its use in spite of its extremely Ioay toxicity, absence of respiratory 
and cardiac depression and prompt hj-pnotie action. 

Oral administration is distinctly iireferable to rectal because of the 
ease of administration aud the certainty and promptness of systemic 
action. Keetal administration during labor is not compatible with 
rectal examination until absoiTition is complete, llecent reports con- 
eeni themseh^es only with rectal administration. This choice of the 
less desirable route may be based largely on the unpleasant taste of 
the drug. 

The disagreeable taste and odor are inherent in paraldehyde. Nu- 
merous attempts haA-e been made to ma.slc these by incoi'porating 
paraldehyde in suitably flaA’-ored A'ehicles. Throat irritation can be 
partially relieA'cd by dissolving the drug in a bland oil. A chilled 
emulsion Avith orange juice and oil has proA^ed a fairly satisfactory 
preparation. The chief objection to disguising paraldehyde is that the 
total quantity administered is thereby increased and the disguise is 
still quite tramsparent. This difficulty can be overcome b}’- giving 
paraldehyde in a gelatine capsule. Paraldehyde hardens gelatine and 
renders it insoluble in Avater; therefore the capsule should be filled 
just before use. A No. 00 capsule holds exactly 1 c.c. and is easily 
SAvalloAved. The taste problem is tlius satisfactorily solved but the 
quantity that can be given Avith ease is limited. 

PreAuous investigators, Avith the exception of Kane and Roth, have 
combined paraldehyde AAuth other drugs, particularly bai’biturates, in 
the belief that paraldehyde itself Avas not analgesic. This belief may 
be traced to Sollmami. Most authors, AAdien considering restlessness, 
ascribe it also to the adjuvant barbiturate. The accuracy of these 
statements aauII be considered in the present study. 

The oral use of paraldehyde during labor was begun at Michael 
Reese Hospital about a year ago. This study has been empiric from 
the outset since neither oral dosage nor a pleasant means of adminis- 
tration Avas knoAAm. Paraldehyde Avas grimn by three methods to 
groups of tAventy-fiA’^e patients each. These patients do not represent 
consecutive admissions. In many, labor Avas too far advanced at the 
time of admission to pennit satisfactory trial, and frequently the 
general mateniit}^ serA'iee Avas too active to alloAA’' careful nursing and 
• observation. • 

An attempt was made in the preliminary group to ease the last few hours of 
labor by a single massive dose of paraldehyde. Pour cubic centimeters were given 
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tion and forceful contractions recurred at three-minute intervals. 
These criteria Avere of little aid in managing the labor and finally 
Avere dropped, paraldehyde being gWen AAdien the patient Avas actively 
in labor and complaining of painful contractions, Avithout regard to 
tlie cei’Aux, membranes, or parity. 

The threshold of pain appreciation is in itself most Amriable. Some 
investigators believe that a normal labor is relatiA^ely painless, and 
that discomfort arises from psychic stimuli, especially fear. These 
stimuli are supposed to act through the SAunpathetic nervous system 
causing consti'iction of the circular fibers of the uterus, increasing 
the resistance to dilatation. This prolongs labor and increases pain 
perception. There is clinical cAudence that an element of truth may 
be present in the foregoing. Pear, anxiety, and Avoriy arc knoAvn to 
cause spasticity in other organs containing unstriped muscle. Abnor- 
mal conditions in these organs frequently are cured by suggestion and 
faith. So too during labor, the calm, relaxed patient Avho has faith 
in her physician frequently has a rapid, more or less painless de- 
livexy; Avhile the tense, fearful patient drags on for hours Avith no 
apparent reason for delay. It has long been obserA’cd that certain 
physicians enjoy success Avith a procedure that fails in the hands of 
others, that one person administering an analgesic gets better results 
than another, and that cultists succeed Avhere doctors have failed. 
Hoav else can avc explain these facts unless Ave accept the influence 
of the mind over bodily function? Perhaps it is in tliis respect that 
paraldehyde in small doses seems .so efficacious — it aids the patient 
to relax and labor folloAA-^s a more normal course, Ic.ss influenced ly 
the untoAA’ard stimuli that may aidse from lay misconceptions of the 
normal process of delivery. 


As .sliown by Aloorc uiid ^IcCurdy, and Kane and Jlotli, paraldeliydo in 30 to 
40 C.C. dosc-s did not .‘:ig:nificantly cliange tlie frequency or .strength of uterine 
contractions. In this serie.'?, wlicn .«ni.all individual dopes -were n.®ed, contractionP 
Fccracd stronger and more frequent. 


"With all three methods of medication, the pulse, rc.spiration, blood 
pre.ssnre, and urinary findings Avere unchanged. There Avas no cA'i- 
dence of increased postpartum bleeding. There Avas no maternal mor- 
tality, and following the standard of the American College of Sur- 
geons the maternal morbidity Avas 2.fi per cent. 

Tlie odor of paraldehyde can be detected in both liquor amnii and 
maternal blood. It is likcAvise detectable on the breath of mother and 
baby for at least lAventy-four houi-s. Fetal apnea Avas obsf;rved in 
.six babies, nil of whom began to breathe and cry as soon as mucus 
was removed from tin- larynx. 


(me 

v* tit'll** »'r***A 


d 

i.y I') 


Iir- child v.;..; riK v.i-c5:ji pwriint urc, Avcigljcd gO.”!;"* gCJ., cfcl 
forcep- c.nd cjiittiototny rtft'-.’’ f; .<-cvcnd!fjiir, fhe-rniiiiitf Irther. 
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Table II 


first second third 

SERIES SERIES ' SERIES 

I9‘“37' 13‘’20' 

17“2T 19 “56' 13°40' 

lOMS' 12“23' 


Hours of laTjor (total) 
Primiparas 
!Multiparas 

Before paraldeliydc was given 
Primiparas 
iMultiparas 

After last dose of paraldeliydc 
Primiparas 
Alultiparas 


n“:i2' 

ir39' 

7 “54' 

n2“0()' 

.ir55' 

S“06' 

7 “35' 

9 “43' 

7“07' 

5 “02' 

1“41' 

2“J1' 


4 “29' 

2 “42' 

3“J0' 

()“J0' 

52' 


'J’Jicre appeared to be a marked variation in the individual response to tlic 
emulsion. "With some patient.s, a single dose, containing 15 c.c. of paraldeliydc, was 
sufficient to give eomxiletc amnesia and cx'cellent analgesia for several hours, while 
with others tliree doses Iiad little or no otTcct in relieving iiain or inducing for- 
getfulness. The larger and more obese patients reacted less favorably. Being 
readily soluble in oil, paraldehyde may be dissolved in the body fat and removed 
from the circulation. Tlic occasional stiniuhation that occurs with the barbiturates 
was not observed in the second group of patients. Restlessness was seen only 
at the acme of the contraction, and the patient relaxed and dropped off to sleep 
again as the pain subsided. 

The constant attention tliat these patients required to (ii’event in- 
jury to themselves and the difficulty of maintaining asepsis during 
delivery prompted the investigation of the effect of smaller doses in 
tvliich it was the aim to have a. conscious patient who rested well 
between contractions. It would be possible to apply such a technique 
to other tlian hospital confinements. 

The results of this investigation indicate that in small doses paralde- 
hyde is not an amnesic and only a fair analgesic, but is an excellent 
hypnotic. Patients who have received these small doses sleep or doze 
between pains but are wide-awake and in complete contact with their 
environment during the contraction. There is no danger of falling 
out of bed or breaking an arm over the side board. Such patients are 
much more quiet during the contraction, whimpering softly^ but never 
excited. When questioned folloiving delivery, the response is charac- 
teristically the same-, that the medication seemed to make the con- 
tractions stronger and more frequent and yet more bearable, and that 
between pains they fell asleep. In this series, labors were short and 
low forceps were employed in only 28 per cent, the other 72 per cent 
delivex'ing spontaneously. 

Paraldehyde appears equally suitable for use in priraiparous and 
multiparous ivomen. At the outset of this study, it seemed important 
carefully to individualize the patient with regard to parity, stage of 
cervical dilatation, strength and frequency- of contractions, and con- 
dition of the membranes. On this basis, medication was withheld 
until the primiparous cervix had reached approximately^ 5 cm. dilata- 
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4. As far as is known, paraldehyde is absolutely safe to the par- 
turient patient and fetus in the varying dosages used in this study. 
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DISCUSSION 


DR. RALPH A. REI.S. — The advantage of paraldehyde is that with 4 c.c. doses 
we have kept the patients more quiet over longer periods of time than wc have 
been able to do with either barbiturates or morphine. The objection we have 
hud to barbiturates has been the necessity for constant nursing. This limits tlic 
use of barbiturates. 

Paraldehyde is given early, repeated hourly, and the patient is quieted. IVe 
believe that by gradually increasing this minimum we will find the proper dose 
of paraldehyde for institution use and for the general practitioner who is con- 
ducting home deliveries. We think this will be an excellent metliod of keeping 
our iiatients under continuous sedation without producing any harmful effects on 
mother or fetus. Wc do not continue par.Tldehyde after ethylene analge.sia inus 
been started, altliough we have continued its use through a good part of tlic 
.second stage. 

DR. J. DU^iSNE MILLER, Grand Eapid.>3, Mich.— I would like to a.--k some ques- 
tions and I would like to report one death. Dr. DeCosta said the drug has a low 
toxicity, but just exactly how low is that toxicity? What is the variability in 
susceptibility to this drug? 

Dr. Alexander M. Campbell and I within the past year, saw a patient in 
eonsultafion who liad been perfectly normal throughout her pregnancy. She went 
into labor sjiontaneously and was given a .standard dose (G drachms) of paralde- 
liyde by rectum. Slio went into shock and the blood pressure went ho low it could 
scarcely be taken. The patient lived ajiproximately twenty-three hour.s; the fetus 
died sliortly after the accident occurred. An autojisy was done which showed 
cloudy swelling of parenchymatous organs and blood destruction. It apparently 
was :i death from the jiaraldehyde. It is said that the dose was checiced carefully 
and w:is correct. 


DH. C. K. G.VI.l.CWA V. Ev,\N.sTrj.v. — This pajjcr is based on 75 cases, in 
each ^erie-■. I would like t'l know what the experience has been with the continued, 
routine u-e of the drug. 

Wc have giv.-n barbiturates in a little over 2300 ctisr-s, and the niaterna! 
morlalitv and fet.-.l mortality Imve iM-en inerei-..:ed. Beforr' we can make any de.'initc 
conclusion albeit any drug it mu-'t l.-e uM-d o\er a cori'-iderabb- period of lime and 


in n considerable number of cas..>. 

This whole tju.'-'tioii cofm-- flown to one jioint : in 
ore IS efimlueting, U it advisable to r.ttempt to relieve 


lie* partienbir bilxir tlin! 
tbe pain of iftliorJ '1 ie’f 
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Tlic niotlier, a primi]3!ifa, received two 15 c.c, doses of paraldehyde in emulsion 
one hour apart, vomiting forty minutes after the lirst dose, and was delivered 
one hour, thirty minutes after the second. The bab 3 ' died one hour after dclivorj' 
and on postmortem examinatiOTi a diagnosis of atelectasis was made. 


Table III 



FIKST 

SERIES 

SECOND 

SERIES 

THIRD 

SERIES 

Age 

Primiparas 

22.7 

24.1 

20.3 

Multiparas 

32 

28. 7 

28.0 

Weight of patient 

Primiparas 

1‘IS.O 

142.9 

14G.7 

Multiparas 

130.7 

147.3 

155.G 

Weight of fetus 

Primiparas 

32.00 

3075 

3273 

Multiparas 

3400 

370S 

3792 

Petal morbidity 

Tracheal catheter 

1 

3 

0 

Petal mortality 

0 

1 

0 


DISCUSSION 

Paraldehyde iu large doses possesses both analgesic and amnesic 
Xiroperties. Large oral doses, liotvever, arc difficult to administer and 
frequently lead to vomiting. In addition, it causes a very definite 
percentage of restlessness and occasionally excitement at tlie acme of 
contraction. In smaller doses, paraldeh.yde is not an amnesic, and 
only a fair analgesic but is an excellent lij^pnotic and definitely seems 
to shorten the course of noi’mal laboi*. Oral administration is highly 
desirable because it insures prompt and certain action. The unpleas- 
ant taste, smell and irritating eifects can be avoided by the use of 
gelatin capsules. Paraldehyde is not advocated as a substitute for 
ethylene or ether, but as a valuable adjunct to either during the first 
and early second stages of labor. It is a stable, safe, inexpensive, 
readily procurable drug, requiring neither special equipment nor 
technique. In doses of 4 c.c. repeated at hourly intervals, special 
nursing is not necessary. IV^ith this dosage there is no increase in 
operative interference. 

SUMMARY 

1. The therapeutic value of paraldehyde given orally to patients in 
active labor has been investigated. 

2. For convenience, these patients have been divided into three groups 
of twenty-five patients each; in each group the technique was vaiaed. 

3. Paraldehyde given in small doses of 4 c.c. every hour in gelatin 
capsules does not render the patient amnesic, is sometimes mildly 
analgesic, but is definitely sedative. In these doses it does not cause 
restlessness and seems to expedite delivery. 



HEART DISEASE IN PREGNANCY-- 
An Analysis of 110 Cases 


Arthur E. Lamb, B.S., M.D., Brooklyn, N. Y. 

(From the Prenatal Cardiac Clinic and the Wards of the Brooklyn Hospital.) 


T he functional classification for cardiac patients accepted by tlic 
American Heart Association was first applied to pregnant ■women 
with heart disease by H. E. B. Pardee^ in 1922. Since the publication of 
this paper it has become generally accepted by most workers in tliis 
field as a guide in the ability of cardiac patients to withstand pregnancy 
and labor. Carr and Hamilton" in 1934 took exception to the use of 
the functional classification. 

In 1934 a preliminary reporC was publisiied from the prenatal 
cardiac clinic of The Brooldjm Hospital. In tliis report the functional 
classification for cardiac patients was used in evaluating pregnancy 
ri.sks, and it was found that some of the women who would be consid- 
ered excellent subjects for pregnancy and labor on the basis of this 
functional classification alone, stood the test of pregnancy badly. On 
account of this it was suggested that other factors should bo considered. 

This report is based on an analysis of the cases studied in the pre- 
natal cardiac clinic and on the wards of The Brooldjm Hospital over 
a nine-year period from duly, 1926, to July, 193:‘). 

Since 1926, there has been a close cooperation between the obstetric 
and medical departmenls. A woman entering the obstetric clinic for 
prenatal care has her heart examined by the obstetrician on her first 
visit, and if the slightest abnoi'inality is detected she is referred to the 
cardiac clinic where, after a eai-eful histmy and a thorough physical 
examination of the hcail, an elcctroeardiogj-ai)h and an oilliodiagram or 
a six-foot roentgen-ray are obtained. I'ho forms of the New York 
Heart Association are used. This complete stud.y is necessary to dif- 
ferentiate functional or adventitious murmurs fi’om those of organic 


disease. 

Punetional murmurs are .sy.stolie in time and may be lieai'd at any ot 
the valvular areas. They are not associated with any change in size oi- 
contour of the heart. In addition there is no history of previous rheu- 
malie infection. Women with lhe.se murmurs have iieen followed ovei’ 


this ten-year period and not a .single instance of cardiac insufiiciency 
develojiing during pregnancy or labor has been encountei-fg]. -As noted 
in our jirelirninary report," a good iirojjorMon of these bnn(r> disappeai 
following deliv4‘ry. -A detailed analy.sis of this matter will be re]»oi1ed 


.-St t!ie vt tie- Committer- ef the C'/uvlb'; Clirtfc Uf; N* «’ 

York lle.-irt Aj/ri! ■ J : K . nn>l b<.-for<: the Ilroohlyn -u . '>(■■ •/ 

nt Til'- Hr<'OJ:)yri r}rinh'-r Z. lOZC. 
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aro plontj' of cases in whicli one docs not care to attempt it. ‘Wlien you decide 
that a case does need relief the question remains of what wc arc to use. I 
.think we should attempt to work out this problem gradually and carefully. 

DE. JOSEPH L. BAER.— A medicolegal angle is involved in the use of potent 
agents in the course of labor. You have heard why wc have abandoned the routine 
use of the barbiturates, A woman .subjected to certain drugs may become rest- 
less and sustain real injuries unless she is closely guarded and protected. The in- 
stitution and tlie physician arc responsible for that patient. That is why our 
superintendent, in discussion with our deimrtment, took the position that unless the 
patient is specially nursed slio should not have a drug that might Ic.ad to serious 
trauma. 

Special nursing is again a relative matter. Tlie mere fact that a special nurse is 
engaged for a patient for eight hours docs not necessarily mean tliat that special 
nurse is continuously at the bedside of that patient. It is conceivable that the 
special nurse may leave the patient for three minutes and in her absence some- 
thing of serious moment Iiaiipcns to that patient. IVc have improvised side boards 
for our labor beds, but it has liappened in our hospital that the patients have 
gotten over the side boards and out of bed, and it is readily understandable that this 
might result in a serious accident. Continuous special nursing must be really con- 
tinuous to be adequate medicolegally. 

DE. DeCOSTA (closing). — The only reference in the past decade to fatal termi- 
nation was one by kfacFall in the Briiish Medical Journal in 1925, in which he 
reports a paraldehyde addict who committed suicide by di'inking at least three 
ounces. He quotes two prerious deaths of which he knew and they both occurred 
before 1900; one of these was a suicide, the other associated with typhoid fever. 

So far as unusual susceptibility is concerned, we have not seen it in this small 
series. We have seen patients who wore resistant to its action and one patient 
particularly, a doctor’s wife, who received little or no benefit from 45 c.c. 

We have run more than the 75 patients reported, but some were deleted from the 
present report, because they had received insufficient medication. There was also an 
additional series of twenty patients who received 6 c.c. of paraldehyde in capsules 
at hourly intervals and gr. % morphine sulfate. The morphine usually accompanied 
the second dose of paraldehyde. This series was omitted because we were anxious 
to report the response to paraldehyde alone. With morphine there was better 
analgesia and amnesia and the advantages of small doses of paraldehyde were re- 
tained. At present we arc emplojdng this technique with satisfaction, and plan 
to discuss it in greater detail in a subsequent communication. 


Waters, E. G.; Bleeding in Late Pregnancy, Am. J. Surg. 30: 444, 1935. 

Placenta previa, ablatio placentae and rupture of the uterus constitute the mo.«t 
life-endangering causes of late pregnancy bleeding. The hemorrhage and/or shock 
associated produce profound alterations in the normal physiologic adjustment of the 
body. Depletion of blood volume and change of blood distribution are the primary 
factors in the development of the severe clinical conditions. Blood replacement by 
transfusion is an essential element in treatment. A series of cases occurring in 
14,000 deliveries is reported. 


J. Thornwell Withekspoox. 
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Table III. Valvular Lesions Encountered in Rheumatic Heart Disease 


VALVULAR LESIONS 

CASES 

PERCENTAGE 

Mitral insufficiency 

13 

12.7 

Mitral stenosis with and without mitral in- 
sufficiency 

7G 

74.0 

Aortic insufficiency with mitral stenosis and 
insufficiency 

10 

9,8 

Aortic stenosis and insufficiency with mitral 
stenosis and insufficiency 

2 

2.0 

Triscuspid stenosis with mitral stenosis and 
insufficiency 

1 

LO 

Mitral valve involved in 100 per cent. 



Mitral stenosis with and without mitral insufficiency occurred in 89. 

Percentage — 8 7 



fever was obtained; patients with a systolic murmur at the apex and a rlieiunatii; 
history but with a normal cardiac silhouette were excluded. Tliese rigid criteria 
should be fulfilled in order to avoid the inclusion of cases of functional systolic 
murmur. 

On referring to Table IV, it is seen that no instance of decompensation was 
encountered with mitral insufficiency alone. There were 76 women who had definite 
mitral stenosis. Of the lOG pregnancies in these women heart failure occurred during 
27 of them. Mitral stenosis was also found as the sole lesion in 5 out of patients 
who died. Conclusions as to the incidence of failure and death in other lesions could 
not be drawn on account of the small number of cases. It is of the utmost im- 


Table IV. Relauon op Valvular Lesions to Morbidity and Mortality 


LESIONS 

NO. 

PREG- 

NANCIES 

DP.CO.MP. 

PER CENT 
DECOMP. 

1 DEATHS 

TOTAL 

PRENATAL 

CARE 

Mitral in.sufficiency 

13 

35 

0 


0 

0 

Mitral stenosis with and 
without mitral insuf- 
ficiency 

7G 

lOG 

27 

2o 

5 


.\ortic in.sufficiency with 
mitral stenosis and in- 
sufficiency 

10 

13 

»» 


o 

0 

Aortic stenosis and in- 
sufficiency with mitral 
stenosis and insuf- 
ficiency 

2 

♦ » 

O 

[ 


0 

d 

Triscuspid stenosis with 
mitral steno.sis and in- 
sufficiency 

1 

1 

0 


0 

0 

Congenital pulmonary 
stcno.=is 

11 

4 

•' 


1 

1 

7vrtorioscleroiic heart 
disease i 

:: 1 .-1 1 

1 



0 

'Etiology unknowTi | 2 | .1 

cardiac hyjiertrophy | j 

0 

i 

j 

h 1 

0 

Totals 1 110 i 150 

3r, i 


9 


Two not confined in Tin* Brnol-'lyti Ilo'pil/il. 


J>('.-0!it{K*ns:ited 

Mortality 

Mortality (if jifiKliciI niid treated in {uc- 

natal rnr-liac ••linii-. 
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ill a separate jiaper. Tiie recognition and separation of these cases 
from those presenting organic lesions is one of great importance for 
tlieir inclusion in such study as this would so markedly reduce the 
heart failure and death rate as to give an entirely erroneous impres- 
sion of the problem of pregnancy in the cardiac patient. As far as can 
he determined only jiatients suffering from organic disease of the heart 
arc included in this report. Only those cases are accepted as having 
organic disease as determined by the criteria'* * adopted by the New York 
Heart Association. 

There were 130 cases of organic heart disease among the 5,o6G admissions to tlie 
obsletric clinic from Jnl.v, 3926, to .Tnly, 1935 (Table I). These were discovered 

Table I. Analysis of Pregxant Cardiac Cases 


Admitted to Obstetrical Clinic, July, 1926 to July, 1935 5366 

Keferred to Cardiac Clinic 367 

Functional cardiac niiirinurs 257 

Organic heart disease 110 

Incidence of heart murmur in pregnant women 6.8% 

Incidence of functional murmurs in pregnant women 4.8% 

Incidence of organic heart disease in pregnant women 2.06% 


among 367 patients referred to the cardiac clinic. The remainder, 257, had functional 
murmurs. The total incidence of heart murmurs in pregnant women was 6.8 per cent. 
Of these 4.8 per cent were of the functional tj-pc, 2.06 per cent represented organic 
disease. Sparks,o from a survey of the literature up to 1929, reports an incidence of 
organic disease from 0.25 to 2.8 per cent. The more recent reports'^-® vary from 
0.66 per cent to 4.15 per cent. 

The 110 cases here reported were separated according to etiology (Table II); 102 
were rheumatic, three were congenital, three were arteriosclerotic, while in two the 

Table II. Organic Heart Disease — Etiology 


^Rheumatic 102 

Congenital pulmonary stenosis 3 

Arteriosclerotic 3 

Etiologj^ unknomi cardiac hypertrophy 2 


92.7 per cent of heart disease in pregnancy — ^I’heumatic 

*In our preliminary report there was one case reported as syphilitic heart disease, 
and the finding of aortic insufficiency associated with a positive 'Wassermann 
during pregnancy. Subsequent negative Wassermann reactions and the finding of a 
presystolic murmur at the apex caused us to reclassify tliis case as rheumatic. 

Since this paper was written, this patient died and autopsy revealed a syphilitic 
aortitis and aortic insufficiency. So the case should be reclassified as syphilitic 
disease of the heart, and consequently the incidence of rheumatic disease of the 
heart should be 91.8 per cent instead of 92.7 per cent. 

etiology could not be determined. Of the heart disease encountered in this series 
92.7 per cent was rheumatic. Carr and Hamiltons in. a series of 500 patients report 
an incidence of 94.4 per cent. Among the rheumatic group, the valvular lesions en- 
countered are shown on Table III. Mitral stenosis with or without mitral in- 
sufficiency was most frequent, occurring in 74.5 per cent. Carr and Hamiltons 
report the incidence of mitral stenosis to be 77 per cent; 80 per cent of their patients 
had mitral involvement while 100 per cent of this series had a mitral lesion. There 
were 13 women with mitral insufficiency. This diagnosis was made when a systolic 
murmur was found at the apex, together with definite changes in the size and con- 
tour of the heart on x-ray examination, and when a definite history of rhuematie 
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Fiff. 2. — Relation of parity to decompensation ; 154 pregnancies (4 pregnancies be- 
fore admission to Cardiac Clinic). Two patients with arteriosclerotic licart disease 
did not decomponsato, one para vii and one para xii. 
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portiinco, tliercfore, to clifl’creiitiate between iiisufticicncy and slcnosLs of the mitral 
valve because the former is a relatively benign lesion while the latter is an extremely 
grave complication of pregnancy. 

The only congenital lesion encountered was pulmonary stenosis, and decompensa- 
tion occurred in three of the four pregnancies. 

Nine deaths occurred in this series of 110 patients, a total mortality of 8.2 per 
cent. Most of these deaths were in women who were admitted directly to the wards 
in acute decompensation and who had not been supervised in the cardiac clinic. There 
were onh* three deaths among the women who had had prenatal care, or a mortality 
of 2.7 per cent. In our preliminary report the mortality among patients treated 
in the cardiac clinic was 2.2 per cent, while in the untreated cases it was 20 per 
cent. The necessity of careful jirenatal .supervision is obvious. 

It has been demonstrated b}' Carr and Hamilton^ that there is a direct relation- 
ship between the age of the patient and the incidence of decompensation. Thirty- 
five per cent of their patients decompensated at the age of thirty-five. A chart (Fig. 
1) has been prepared in which the patients in this scries arc grouped according to 
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Fig. 1. — Rheumatic heart disease. Relation oC age of patient to decompensation. 


age. An increasing percentage of decompensation occurred up to the age of twenty- 
nine. The number of cases in the age group above twenty-nine years is small and an 
increasing percentage of failures cannot be shown. 

The chart (Fig. 2) shows that there is an increasing percentage of failures with 
each subsequent pregnancy. Eighty per cent of the patients that returned for the 
fourth pregnancy developed signs of heart failure and of those that had over four 
pregnancies, 60 per cent failed. Two patients in this latter group had arteriosclerotic 
heart disease and did not decompensate, so actually there were 75 per cent of the 
rheumatic cases that failed. Therefore, 75 to 80 per cent of patients with rheumatic 
heart disease cannot tolerate more than three pregnancies. 

In the preliminary report,® a relationship between the month of preg- 
nancy and the onset of decompensation could not be demonstrated, 
probably because the series was then small. In this study, as one would 
expect, the greatest number of decompensations occurred in the latter 
months of gestation (Fig. 3). As pregnancy advances there is a 
gradual increasing burden on the heai't due to tlie increasing cardiac 
output. Stander® has shovm in normal gestation in animals and human 
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Wliilc the patients in this series were all classified functionally, tlicy 
were not subjected to, an exercise test. Reliance was placed on their 
ability to carry on the usual exertions and strains of life. If upon 
questioning there were no symptoms suggesting the slightest evidence 
of cardiac strain, they were placed in Class 1. The others were gi’ouped 
accordingly. The number of patients in eaeli functional group at the 
time of the examination is indicated in Table IT. Eleven per cent of 
Class 1 patients, 10 per cent of Class 2A patients, and 69.2 per cent of 
Class 2B patients developed signs of cardiac imsufficiency. The func- 
tional classification is tliercfore heliiful in selecting pregnancy risks, 
so far as it indicates that women in Class 2B do not tolerate pregnancy 
well. If a patient is in Class 1 or Class 2A, it is no guarantee that 
she will pass through pregnancy and labor without development of 
cardiac insufficiency. 

There are additional factors that must be considered to make a more 
accurate iirognosis. These are; 

First: The structural changes in the heart. The.«e have been judged 

by tlie size of the heart and the extent of the valvular 
damage. 

Second: Tlie duration of the disca.se. 

Third: The presence of signs indicating activity of the rheumatic 

process. 

Fourtli: The presence of auricular fibrillation. 

1. SfrKciiiral Changes in ihe Heart . — In 79 ■women the relatiojjshiji 
of the total diameter of the heart to the transverse diameter of the 
chest has been studied. Table VI shows that Ihc larger the heart in 
relation to the transverse diameter of the chest, the greater the danger 
of failure. Where the total diameter of the heaif exceeded 65 jiei- cent 
of the diameter of the chest, decompensation occnrix'd in 50 jicr cent. 
When it was in excess of 60 per cent, 78 per cent failed, and when 
65 ]ier cent, they all decompensated. The larger the heart the greater 
danger of cardiac insufficiency. 
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beings that the cardiac output rises above the normal level earl}" in the 
fourth month and steadily increases until at term it amounts to ap- 
proximately 50 per cent above normal. This is of importance because 
if a patient decompensates early in pregnancy, the likelihood of another 
breakdovni in the latter months of gestation is greater because of the 
increased cardiac strain existing at that time. 

In most clinics today, tlie functional classification for cardiac pa- 
tients accepted by the American Heart Association is used as an index 
of ■whether •women with heart disease will be able to withstand the 
strain of pregnanc.y and labor. Cases are, therefore, grouped according 
to the ability of the heart to withstand effort, rather than according to 
the structural damage and other factors. 

The following classification is used: Class 1, patients witli organic heart disease 
able to cany on ordinary physical acHvity witliout discoinfort. Class 2, patients 
with organic heart disease unable to carry on ordinary plysical activity without dis- 
comfort: ( A) activity slightlj- limited, and (B) activity greatly limited. Class 3, 
patients 'with organic heart disease and with symptoms or signs of heart failure at 
rest, unable to carry on any physical activity without discomfort. Pardeeio after 
studying the reaction of 100 pregnant cardiac patients to an exercise test concluded 
that Class 1 patients will not be e.xpected to give trouble from cardiac insulSciency. 
Class 2A patients probably will not give trouble, but there is a fair chance that a 
Class 2B patient ^vill decompensate. The Class 3 patients were not subjected to the 
test, as they were already decompensated, and he found their management difficult 
and the mortality high. 


Table V. Punctional Classification 


LESION 

NO. OF 

cases 

w 

u 

< 

& ^ 
O C 

6g 

CLA5 

g 

s 

o 

Ta 

3S 1 

P 

§ 

CliAS 

g 

1 ^ 

5 

1 

1 o 

s 2 a 

1 ^ 

1 K 

P 

1 >-* 

1 

; 

CLAS 
B 1 

s 

^ ' 
O 

^ ' 

;s 2 b 

§ 

3 

CLASS 

1 3 

w 

P 

1^ 

1-^ 

< 


Mitral insufficiency | 

13 

15 

7 

0 

s 

0 

0 

0 1 



Mitral stenosis with and 
without M. I. 1 

7G 

IOC 

38 

! 5 

! 3.9 

G 

1 2 

1 

■ 

1 9 

i . 


Aortic insufficiency with 
M. S. and M. I. 

10 

13 

3 

0 

1 

C 

■ 

■ 


■ 


Aortic stenosis with M. S. 
and M. I. 

2 

3 

0 

0 

1 

0 

0 

2 ' 


Triscuspid stenosis with 
M. S. and insufficiency 

1 

1 

0 

0 

1 

0 

0 

0 

0 


Congenital pulmonary 
stenosis 

3 


0 

B 

■ 

0 

0 

0 

2 


Arteriosclerotic heart dis- 
ease 

■ 

n 

0 

0 

1 

0 

■ 

1 

0 


Cardiac hypertrophy 
etiology unknown 

2 

5 

0 

0 

5 

0 

0 

0 

0 


Total 

110 

150 

48 

6 

G2 

B 

4 

9 

14 

Total 

Number decompensated 

m 

B 

B 


B 

B 

B 

9 

14 

36 

Per cent decompensated 

m 

s 

S 

11% 

B 

10% 

B 

69.2% 

KM 

24% 

Deaths 

IB 

B 

B 


B 


B 

2 

1 5 

9 
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cieney developing during pregnancy is great. In order to examine the 
accuracy of these statements the patients in Class 1 and 2A that de- 
compensated were analyzed according to the size of the heart and the 
presence of a long diastolic murmur at the apex. All but one of these 
patients showed either one or both of these signs (Table VIII). 


Table VUI. Analysis op Class 1 and 2A. Patients TmvT Decojipensated 
According to Extent of Valvular Lesion 


UNIT ' 

NO. 

FUNCT. 

CLASS 

SIZE OP 

heart . 

LONG RUMBLING 
DIASTOLIC 

AT APEX 

DIAC. 


1 

0.594 

No 

M. S. 


1 

0.457 

Ye.s 

H. S. 


1 

0.(535 

No 

H.S. 

H.I. 

57(575 

1 

0..591 

Yes i 

M. S. 

M.I. 

191G2 ! 

j 

1 

1 

Yes 

M. S. 

M.I. 


2A 

0.599 

No 

M. S. 


2A 

0.500 

No 

il. S. 


2A 

0.497 

Yes 

M. S. 


2A 

0.537 

Yes 

H, S. 

M.I. 

193G0 j 

1 

2A 

0.626 

Yes 

M, S. 

M. I. 

51905 

2A 

0.584 

Yes 

M. «, 

M, I. 

12282 

2A 

0.576 

Yes 

M. S. 

M. I. 


Size of Heart less than 0.501 — 3 patients 
Size of Heart from 0.501-0.550 — 1 patient 

0.551-0.C00 — 5 patients (Heart size above 0.551 — 7 or (53 per 
cent) 

Number with long rumbling diastolic murmur 9 or 75 per cent. 

There was only one patient in series who had neither a long rumbling dia.stolic 
murmur or heart size under 0.550 or 92 jicr cent showed with one or other sign. 


T.\ble IX. Active ItiiEUiiATic Fever or Chorea Durlng Pregnancy 

NO. OF patients NO. DEC'OMP. DEATHS 

Active rheumatic fever 4 2 0 

Chorea 3 2 ^ 

Ages of patients varied from 18-22 years with one exception age 35 

Rheumatic Cases 102 

Active Ilheumatic Cases 7 

Percentage Activity 6.8% - — 

2. The Duration of the Disease in Rheumatic Cases. — ^I’here were 66 
patients in whom a definite liistory of the on.set of the rheumatic m- 
feetion was obtained, and tlie duration of tlie disease was computed. 
Pig. 4 shows that in 10 patients who had rlieumatic heart disease of 
less than five years’ duration, 20 per cent decompensated. In tiu.s 
group we encountered patients with the .signs of activity of the rheu- 
matic proce.ss. This we will .show later influenced the incidence of 
decompensation in this group. Twenty-six per cent failed who had 
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Tlie extent of the valvular damage Avas determined by an analysis of 
the murmurs iiresent. Table VII. shoAVS the relationship of the murmurs 
found to decomiiensation. None of the patients Avho presented onlj a 
systolic murmur at the apex gaA’e trouble during pregnancy. 'Where a 
short presystolic or an early diastolic murmur occurred 35 per cent 
decompensated, but Avhen in addition to tlie ]n-esystolic or early diastolic 
murmur, an aortic or tricuspid lesion Avas present, the number of fail- 
ures rose to 28 per cent.. A long rumbling diastolic murmur at the 
apex, existing throughout dia.stolic, definitely increased the risk. Sixty- 
tAVO per cent of these Avomen decompensated. 'Wlien this murmur Avas 
discovered, together Avitli an aortic lesion, about the same percentage 
failed. The finding of this type of murmur at the apex is indicative 
of a high degree of structural damage of the mitral valve. Upon four 
of these patients postmortem examinations Averc secured, and they 
slioAvcd a liigh degree of mitral steno.sis. 


TABIiK A^II. Eeb.\tiox ok AXATOjirC Lesiox to Deco.mke.vsatiox AXn Peatii. 
Based ox Axaia'sis of Muemuhs 



XUMHER 

OF 

CASES 

XUMBEU 

OF 

l)ECO.AtJ’. 

FEB CEXT 
OF 

DECOMP. 

DEATHS 

posr- 

nOETEM 

Systolic at apex 

13 

1 0 

1 0 

0 


Presystolic or short 
diastolic at apex 

45 

j 

7 

15 

3 


Presystolic or short dias- 
tolic at apex associated 
with aortic lesions and 
triscuspid 

7 

2 

28 

1 

i 

Long diastolic at apex 
filling diastolic 

32 

20 

G2 ; 

8 

4 

Long diastolic associated 
Avith aortic lesion 

5 

3 

60 

1 ; 


Totals 

102 

1 32 1 

13 

4 


Case 35173. — The heart was found to be normal in size. The mitral valve was 
stenotic, admitting the tip of only one linger. 

Case 15735. — The heart weiglied 400 gin. Mitral valve markedly stenotic; does 
not admit the tip of the fifth finger. Mitral slit 1 cm. by 0.5 cm. in diameter. 

Case 57725. — The heart weighed 700 gm. The mitral valve admits the tip of one 
finger. The edges of cusps Avere rounded and thickened. The chordae tendinae 
were shortened, thickened, Avhite, and fibrotic. 

Case 15005. — The heart was normal in size. The mitral orifice was funnel-shaped 
and narrow. The opening was about 4 by 7 mm. The valve cusps were thickened 
and coherent. The upper lobe of the right lung was completely consolidated. The 
left lung was moderately consolidated throughout. The patient' died of lobar 
pneumonia. 

There is a definite relationship lietAveen the extent of the structural 
damage in the heart and decompensation : no matter AvOiat the functional 
classification may be, if the size of the heart is more than 55 per cent 
of the total diameter of the chest or if tlie patient presents a long 
rumbling diastolic murmur at the apex the likelihood of cardiac insuffi- 
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Ago of patients varied from twenty-three to thirty-nine years with one age nineteen. 
Duration of disease frojn onset of rlioiimatic fever to onset of auricular fiJjrillation 
eleven to twenty-three years. 

Percentage of rlieuinatic ease.s with .auricular fibrillation 7.8 per cent. 


is not encountered more often in jiregnsincy may be because women in the 
eiiildbearing tiges are not as a rule old enongJi for (he development 
of this irregularity. Do Graft' and Lingg” have shown tlnii auricular 
(ibrillation is usually a late manifestJition in rheumalic heart disease 
as it was mo.st commonly observed in the rebttively long-standing 
cases. Auricular tibi-illation is usually associated with lietirt failure. 
Of 8 cases iu rheumatic women, 6 decompensated. The patients with 
tuiricular fibrillation with artcrio.sclerotie heart disetise decomitensiited 
and died. 

I)1SCU.SSI0N 


'J'be problem of heart disoa.se in pregnancy in this loettlily eonecrn.s 
itself nearly entirely with rheumatic heart disea.se. In this stu'ies 01.8 
per cent of heart disease in jiregnancy is rheumatic. 'I'he number ot 
ca.ses of heart disease due to other ctiologic factors is too small to war- 


rant any conclu.sion.s. 

In (his clinic when patients arc first examined and the diagnosis of 
heart disease- is completed, a decision is made as to whether, from a 
eonsi<leration of their history, physical findings and functional classific;'.- 
tion, they will be able to undergo the strain of premianey and child- 
birth. Then' were ]0 women in the .series who were .itjdge<I unahh" to 
continue with tlieir jiregnancics. Tln-se j>regnanci(s were inienupi'd 
for or anrither of liic ftdlowing rcjLsons : (1) A Itisfory ol a previoU'- 
e.ardiae decompfns.ation, {2) The ju'e.scitco ol aurienlnr tibrillalioa. 

FiUirtiona} elassifleatinn “2Ib'’ (.’las^, 1 and 2,\ p.'difo*-. wei<* 

previously .'dlowi-.-l to e..ntinue with preirminey. .\s 11 per ei-rd «»! 
t.'liLss 1 and 1<» per eent of (’las-; 2A patients flcentuperwat'd durif;;' 
]>r«-gn:s!!ey, and two of (’lass I pati.-nfs tlied, wo th:it tlw crd- ;:.; 
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rheumatic lieavt disease of from six to teu years' duration decom- 
pensated. The number of instances of duration of disease exceeding 
twenty years is too small and no accurate conclusion can be drawn. 
Generally speaking, the longer the duration of the disease the greater 
the possibility of failure developing during pregnancy. 

3. Activiiy of Bhcumaiic Process . — "Wlien women with rheumatic 
heart disease reach the childbearing age, most of them no longer pre- 
sent evidences of activity of the rheumatic process. Only 7 showed 
signs of acute rheumatic fever or chorea during pregnancy, an inci- 
dence of 6.8 per cent. Of the four with rheumatic fever, 2 decom- 
pensated with recovery, while of the 3 who had chorea 2 decompensated 
and died. It is interesting to note that these active manifestations of 
the disease occurred among the patients whose ages ranged from eight- 
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Fig. 4 . — Relationsliip of duration of disease to decompensation. Sixtj'-six cases 
of rheumatic heart disease. History of onset of disease obtained. Note: One patient 
liad chorea, first attack with pregnancy, and died. One patient witii long-standing 
mitral lesion had rheumatic fever. Pregnancy and decompensation not included 
in above analysis. 


ecu to twenty-tivo years of age, ivith one exception, a woman of 
thirty-five. It is important when examining these younger mothers to 
be alert for the signs of activity of rheumatic process. As decompen- 
sation occurs in over 50 per cent, it should be considered a serious 
complication of pregnancy (Table IX). 

4. Auricular Fibrillation . — Auricular fibi'illation occurred in 7.8 per 
cent of the rheumatic patients in this series. The ages of the patients 
who presented this arrhythmia varied from twenty-thi’ee to thirty-nine 
years with one exception, a girl of nineteen who also had signs of 
active rheumatism. The duration of the heai’t disease from onset of 
rheumatic fever to onset of auricular fibrillation varied from eleven 
to twenty-three years (Table X). The reason that auricular fibrillation 




468 


AMEinCAX JOUKXAE OF OBSTETHICS AXD GYNECOLOGY 


lioart size of more than 55 per cent of the diameter of the chcsl, a long 
rumlding diastolic mnrmnr at the apex, signs of active rhenmatic info(!- 
tion and rheumatic heart disease of more than fifteen years’ duration. 


FOLLOW-UP 


•Seventy-eight women hnvo been followed for a period extending from one month to 
nine year.s after delivery, G1 of the.'c have been observed for over a year. Of the.'^' 
78 women 0 died. One died .suddenly following a reenrrenee of rheumatic carditis 
nine montb.c following pregnancy. Another died five month.s after an internijitimi 
and .sterilization. Death was due to cardiac decompensation. Another died two year.'; 
and six months after last pregnancy with congestive heart failure. Tlie fourfit 
death occurred in a woman who had lived as a chronic invalid in this and tin* 
Atontitiore Hospitals for four years and six months following her pregnancy. Thc 
fifth died four years and seven months after lier confinement with a recurrence of 
rheumatic carditis and cardiac failure. Tlic sixth died from lobar pneumonia six 
year.s and five months following her gestation. There arc two patients still living 
who have developed auricular fibrillation since pregnancy and one who when hist 
seen over three years after her last pregnanej- was in acute decompensation. AVc 
do not believe that any conclusions can be drawn from the follow-up of our 7.S 
jiatients as to whether they wore worse following pregnancy. We are dealing with 
too many variable.s other than pregnancy that might influence the patients' condi- 
tion. The natural progression of the rheumatic Ic.sion alone would intluenee oiir 
conclusions in those that hnvo been followed for a considerable period of time. In 
order to make any judgment ns to the elTect of pregnancy on the course of rheimiatic 
heart disease a largo number of patients must be followed from infection to dciitli. 
The duration of the life and morbidity can be compared with a similar scric.« of 
women who have never been pregnant. Only then will we be able to know definitely 
whether childbearing shortens the life span in women with rheumatic disease of the 
heart. 

tjoxcr.u.^^iox.s 


Tlio use of tljc functional classification for cardiacs as the only guide, 
as to wliethcr woiuon undergoing pregnancy will be able 1o wilbstand 
the strain <»f gestation and labor, is not adeijnnte. H has been dcnimi* 
strafed Ibal other factors have to be cojisidored, namely, the size of tlm 
heart, the jiresence of a long rumbling diastolic mnrmnr at the apex in 
mitral stc-nosis, the jiresonce of .sign.s of rhenmatic activity, the ))resenee 
of anrienlar fibrillation and the duration of rheumatic heart disca.se. 

Only if eftcb ease is individualized and all fbe.se factors considered can 
an accnr.ifc- «s-tiniafion of the risk entailed be obtained. 
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This iiiny he estiiiintcd by the size of the hcfirt and the presence of a 
long diastolic murmur at the apex. 

Wlien the heart size is more than 55 per cent of the diameter of the 
chest, decompensation occurs in 50 per cent. 'Wlien the heart size is in 
excess of 60 per cent, 78 per cent fail and wlien over 65 per cent all 
decompensated. 

The finding of a long rumbling diastolic murmur at the apex is an 
ominous sign.' It is associated with a high degree of stenosis of the 
mitral valve and when iircsent decompensation occurs in 62 per cent. 
This sign was also elicited in 9 of the 13 women who have died since 
this series was started in 1926. 

All of the twelve Class 1 and 2A patients that decompensated with 
one exception presented either one of these signs, namely, a heart size 
in excess of 55 per cent of the diameter of the chest or a long rumbling 
diastolic murmur at the a]iex. If the importance of these signs had 
been recognized at the time and the pregnancies interrupted, the decom- 
pensations might have been prevented. These signs are indications of 
advanced heart disease and women with these findings are very poor 
subjects for pregnancy, and careful contracepsis or sterilization should 
be seriously considered. This is of importance in clinic patients where 
there is great difficulty encountered in controlling them. "Women will 
re-enter the clinic at the sixth or seventh month of gestation, pregnant 
again when every precaution has been advised for its prevention. If the 
indication exists for interruption of pregnancy, the indication exists for 
sterilization except perhaps in women with active manifestations of 
rheumatic disease. 

It has been shown tliat over 50 per cent of the patients in this series 
that had active rheumatic infection failed during pregnancy. Although 
the number of instances of this complication was small, the indications 
from these findings sugge.st that it is dangerous and calls for prompt 
interruption of pregnancy. As these women are usually young and the 
changes in the heart may not be extensive, it is inadvisable to sterilize 
them, for they may be able to carry through a subsequent pregnancy. 

The duration of the rheumatic disease is an important factor in prog- 
nosis. If the disease has been present for over fifteen years, the likeli- 
hood of extensive changes in the heart is great and decompensation will 
probably occur in about 45 per cent of the patients. However, it is not 
recommended that the duration of the disease itself be an indication for 
interruption unless there are other signs of extensive heart disease. 

Auricular fibrillation is generally accepted as an indication for the 
interruption of pregnancy. In this series, decompensation occurred in 
75 per cent. Therefore, in addition to a history of previous decompensa- 
tion, auricular fibrillation and functional classification “2B” the follow- 
ing indications for the interruption of pregnancy should be added ; A 
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As iny mind goes back over an experience of thirty years, three sig- 
nificant changes in general attitude appear to me to signalize the in- 
creasing recognition of these facts. The first obstetric case whieli I 
ever “booked” in private practice was a young Irish woman in her 
first pregnancy, who complained, in Iier first or second interview, of an 
acute tootliaclie. I advised her to sec lier dentist, and, if lie tliouglit 
necessary, to have the tooth extracted. The following day I was sum- 
marily dismissed from the ea.se, because she and tier motlicr never 
heard of any doctor advising a pregnant woman to liave a tooth taken 
out. 

Now, note that this family’s reaction did not merely represent in 
that day a matter of lay ignorance, but was representative of an atti- 
tude sliared alike by the medical and dental professions toward preg- 
nancy. "While it is true that the leading teachers in the obstetric field 
recognized the importance of dental infection and the necessity for its 
treatment in relation to pregnancy, the rank and file of both ])rofcs- 
sions were reluctant to advise or undertake it. 

Today in the IMargaret Hague ifiaternity Hospital, the dental clinic 
secs about 4,500 cases a year, among which nearly half are inferred to 
the exodontia clinic for extractions. 

Our records show only one ease of unfortunate outcome of this exten- 
sive iiraclicc. 


E. C. {'No. 27,1{'S). a white, twcnty-thrce-ye.ar-ol(l pri mi gravid a, was admitted to 
the i)rcnata1 clinic, July IS, ]!);!(>, trepf. 17, 10.7(5, she had Die (({(jmr third loft molar 
extracted in our clinic. She subsequently had several other acutely ulcerated teeth 
extracted by an out.sid(‘ practitioner. Tlireo weeks later, Oct. 7, ID.'IO, she was 
admitted to the Surgical Service of the Jersey City Medical Center with extensive 
purulent osteoniylitis of the mandible tind eclliilitis of the cheek nnd .«uhmavillary 
area of .Ktreptocoecic origin. Tliree drainage operations took place witliin the next 
montii. the fir.st under ovipal ane.'^iliesia, the last two under gas oxygen. '1 iH> da.v 
following the last oitcration .«he w:is tr!in‘-ferred to us in labor nearly at lernt and 
delivcretl a healthy cldld under light ether. Four days later she developed extensile 
Imonchopnctimonia, subsequently empyema, and died on tlie tlftcentli postpartum 
d:<y. 


Tills woiuiiu wtis progntinl ; she had a tooth (>xliaeted ; .she died! Hti* 
this sad history is not dift'ercut from the oeensional ease seen in tie’ 
nonprogaiant : there was no deleterimis etleet on her pregnancy, due 
the dental <»j)erations ; and there is no likelihood that the fmeurnTic- 
of hibor during iier protraeti'd septic illness j>re<lisposed to titc latid 
(tn!(‘>iTne, save in one lapse of art. Tlie administration of ln!ia!nt!<^t* 
{itie-stfiesia twice in twenty-four lioiir.s. once iiy the surgenns, and ofr*- 
hy oUf-sr lvt-s it! tile pH'senee of n foul infection of the montii, pcrliaP' 
idm-es rcsjeaisiiiiilty for her death ^'<juare!y on {hat mismatiagemt nt. 

.Vs long ago !-.< the time of I’are, that oinnieeient genius wlo jtr<-p!e 

f -.'.i'd tiiKt th< re won!'! proiinhly be biit litfle signirsc.'Uit ad*. isiict taefsc !•> 


tie- 1: 
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DISCUSSION 

DR. T. R. TURING.— It is a generally accepted fact, that, with few exceptions, 
in medical or surgical complications of pregnancy our attention should be directed 
to the treatment of these conditions rather than the pregnancy. This axiom cannot 
be overemphasized in the management of the pregnant woman with heart disease. 
It is a problem which should be shared equally by the internist and the ob- 
stetrician. In tlie last five years at the Brooklyn Hospital, we have attempted to 
fulfill this requirement for care of the pregnant cardiac patient, in that the per- 
sonnel of the prenatal cardiac clinic is made Tip of both cardiologists and ob- 
stetricians. 

In a study of the obstetric aspect of heart disease in pregnancy made upon this 
group of patients, the following conclusions were draivn. 

1. The average length of labor in the cardiac patient was not appreciably 
different from that in the noncardiac. 

2. The incidence of operative interference was high, in order to shorten the sec- 
ond stage of labor. 

3. Open drop ether was the anesthetic of choice for delivery. 

4. The average weight of the babies born to cardiac mothers was slightly above 
the average normal. 

5. The incidence of spontaneous premature labors was slightly higher. 

6. There were 23.G per cent of the patients in this scries who decompensated 
either in pregnancy or during labor. 

7. The uncorrected fetal mortality was 10.4 per cent. 

8. Eight mothers died, an uncorreeted incidence of 7 per cent. Five of these 
patients had no prenatal care. 

9. The pregnant cardiac patient is best managed through pregnancy and labor 
bj' the joint efforts of the internist and obstetrician. 


SURGICAL COMPLICATIONS OP PREGNANCY^ 

S. A. Cosgrove, M.D., P.A.C.S., Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital) 

N O ONE realizes more tlioronghly than the trained obstetrician the 
profound changes in the maternal organism entailed by preg- 
nancy. He is also thoroughly alive to the interaction between pregnancy 
and any intereurrent medical or surgical condition from which the 
mother may suffer. He laiows that the prognosis of the pregnanc.y 
may be profoundly influenced' by the intercurrent condition, and that 
the course and progress of the intercurrent disease may be very seri- 
ously affected by the strain of pregnancy. 

But he recognizes also tAvo other considerations: First, the tremen- 
dous capacity of the maternal organism for accommodating itself even to 
double strains of a serious nature ; second, that the natural course and 
termination of the pregnancy in general terms represents less strain 
and less chance of disaster than does artificial interference with that 
course and termination. 

193*7^''^''^ invitation) before the Obstetrical Society of Philadelphia. January 7 , 
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nancy should, in general, he thought of, and managed, just as though 
the pregnancy did not exist, and the pregnancy itself should not be 
interfered with because of the simultaneous occurrence of such diseases. 

I had supposed that tliis statement did actually represent almo.st uni- 
versal opinion and practice, until one of my students challenged me 
by sajdng that one of his teachers did not think as I did in relation to 
appendicitis. Thus challenged, I reviewed the exprassion of several 
recent vTiters relative to this particular condition. 

The opinions of autliors of recent obstetric texts are quite unani- 
mously in line with noninterference, although DeLee implies the occa- 
sional advisability of Porro .section in relation to appendicitis in late 
pregnancy. 

To quote ratlier fully from the 19.3i! edition of DeLee, he Kays that the greater 
seriousness of the results and prognosis of appendicitis, particularly in late preg- 
nancy, depends on: 

1. The fact that protective adhesions do not form so well because of di.slocation 
of relation of the appendix, the gut and the omentum by the uterus. 

2. Inflammatory processes tend to be more acute because of increased general 
vascularity of the pelvic abdomen. 

3. Because of the same factor, tlirombosis and phlebitis tend to occur more 
frequently. 

4. Because af the upward dislocation of the appendix, suppuration, when it 
occurs, involves the higher and less resistant portions of the peritoneum. 

u. Because of the occupancy of the greater part of the abdominal cavity by the 
uterus, drainage of pus is less facile and it tends to burrow more extensively. 

6. Because of the distention of the abdomen by the uterus the occurrence of in- 
testinal distention in connection with the appendicitis itself, and operative procedure 
undertaken in its treatment causes more embarrassment of respiration, and more 
frequent pulmonary complications. 

7. For the same reason intestinal obstructive symptoms arc more frequent and 
occur earlier. 

8. There is considerable risk of bacterial infection of the placental site. 

JIany other authors recognize the validitj- of these modifying factors represented 

by pregnancy, 

DeLee further says: ''All of these considerations combine to cause a very high 
mortality after labor occurs as the contractions of the uterus may rupture the 
appendix itself, or the w'alLs of an abscess cavity, particularly in the third stage and 
puerperium. The mortality in appendicitis complicating late pregnancy or labor ik 
40 per cent. In regard to the operative management, however, he says: 

“The uterus is manipulated as little as possible, ... 'Get in and get out quickly’ 
...” and states further that cesarean section is contra-indicated. 

Beck in his Ohsictrical Tracticc, published in 1933, says: “In reference to opera- 
tive treatment of appendicitis in late pregnancy, handling of the uterus... i.s to !>«: 
avoided as much as possible..., and m:ikes no reference at all to direct operatne 
interference with pregnancy as part of the .«urgical treatment of the complication. 

.Schumann, in his Tczthooh on Ohstctricf, in 1930, .‘=ayH of the operative treatment 
of apx'cndicitis, that hy.cterotomy should never be attempted. 

•Stander, in the 1930 edition of WiUinms Ohstclrics, mentions the suggestion of 
some authorities to perform cesarean section at the same time as operating for 
appendicitis, but expresses his firm conviction that this procedure will gener.-illy m- 
crease the gravity of the situation. 
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IvimseK attained, down to the time Unit ]McPliceters wrote his very 
significant monograph in 1929, tlierc had l)ccn an almost universal con- 
sensus that varicose veins in pregnancy were not suseei^tihle to any 
except expectant treatment. In our own prenatal clinic we liave so far 
given 3,445 injections for varicosities to 695 patients. IMost of these 
have been in the lower extremities, but we liave not liesitated to inject 
varicosities of the vulva and of the vagina. To the best of my knowl- 
edge, hospitalisation for complications following this type of treatment 
has been necessary in only one ease \vhere a rather extensive slough 
developed over the site of injection, and one ease of extensive severe 
cellulitis of the thigh and log. 

The textbook I used as a student -was the then new, elaborate and very 
modern first edition of J. Clifton Edgar's The Practice of Obstetrics. 

Dr. Edgar says of the “Curative treatment” of ccljimpsia, i.c., after the onset 
of convulsions, “empty the uterus under deep anesthesia hy some method that is 
rapid and that ■will cause as little injury to the patient as possible.” “Many cases 
that could ... be saved -will probably succumb if . . . the teachings arc followed . . . 
that the eclamptic uterus should not be disturbed . . . . ” “ . . . There is scarcely an 

authority of the present day -who absolutely rejects local interference...,” “ 

The best authorities arc in favor of emptying the uterus as quickly ns possible.” 
“Expectant ... treatment will almost surely be followed by the death of the child 
and about one-third of the mothers....” “But if the utenis is promptly evacu- 
ated by suitable surgical means . . , the mother is practically subjected to no danger, ’ ’ 
“The popular method of the present day seems to be mechanical dilatation of the 
cervix and prompt extraction of the fetus. This method is safe and effective when 
properly performed.” Yet he states that it will often take an hour and a half 
(under deep anesthesia!) and dilates on its many difficulties and dangers. 

The almost complete imanimity of opinion at the present time in 
substituting entirely expectant treatment of the eclamptic mother for 
this universal interference so insisted upon by the leading authorities 
of scarcely more than a quarter of a century ago, represents perhaps 
. the most significant improvement of obstetric practice during that period. 

Similar conservative tendencies in the last fe^v years have seemed 
to be more or less realized in relation to other complications, such as 
cardiac diseases and tuberculosis. I am inclined to think that the fever- 
ish furore to utilize so-called therapeutic abortion in the presence of 
hypertensive and nephritic- toxemias, now noticeably rampant in some 
clinics, will presently give way to a saner and more balanced manage- 
ment of these cases. 

The change in ideas of management of the three frequent and impor- 
tant complications of pregnancy, which I have alluded to, has seemed 
to me to exemplify a change of thought toward all complications of 
pregnancy. 

The end-result of such general change might then be expressed as 
follo'^vs: The other diseases which may occur concomitantly with preg- 



474 


AMERICAX JODRXAIy OF OBSTETRICS AND GYXECOLOOY 


permits the operator to cleterniiiie the degree of soiling after the uterus has con- 
tracted, and make a more definite and permanent toilet of the abdomen.” 

Paul Titus quotes, and apparently concurs ivith Alarbury in favor of hysterotomy, 
and, in the presence of peritonitis, liysterectomy. 

B. C. Hirst has been repeatedly quoted as in favor of hysterotomy in tlio 
presence of generalized peritonitis. 

"Wilson says until reference to appendiceal abscess in late pregnancy, “...labor 
ivill follow operation within a few days with disastrous results. ... the uterus should 
be emptied at the time of operation in the interest of both mother and child.” “Jf 
a marked peritonitis is present ... a rapid Porro operation is the safest procedure 
....” “The two-flap, low section ... ranks next to the Porro operation for safety, 
whenever it can be properly performed. The classical section, because of its sim- 
plicity, is the method best adapted for most cases and . . . will yield good rc.sults. 
... In the last dimester cc.sarean .section, followed by append iccctomy, is advo- 

cated as the iirocedurc which will give the best results.” 

King suggests emptying the uterus before performing aiipendicectomy, to reduce 
its size and facilitate the latter operation. 

Pose s.ays the consensus is, tliat in the presence of rupture and localized or 
spreading pus infection late in pregnancy, it is best to remove the appendix and 
do a Porro section. 

Schmid, Ptippel, La Jemfcl are among others who concur in this alleged con- 
.'•ensus. 

Tlii.s brief review of opinion show.s that in cjirly pregnancy Ihere i.‘i 
conii)lete agreement a.s to tlie wi.sdoin of nonintttrfcrence with pri!g- 
nancy in tlie prcsioncc of acute appendicitis and ils scfiueltie. But 
where the latter condition complicates the last two months of gesiatifin, 
and especially wlien labor is imminent or acinally in progrc.ss, tliore is 
-sliarp divergence of practice. 

It .seems to me that acute appendicitis is a sufficiently frcfiuont and 
certainly serious enough complication of late ju'cgnaney to liavc our 
])ractice standardized. 

I would therefore invite youi- attention to tlic following en.ses of sur- 
gical complications of ])rcgnaney occurring in our own clinic. It will 
be observed that they do not imdudc: 

a. Cases in wliieli tlie .surgical indication is jnirely ohslefrie, as 
cclopic gestation, rujituro of the uterus, meclianieal dystocia, abniidio 
placentae, 

h. Cases which by tiieir nature ncce.ssarily involve .s;ieriticr- oJ liic 
gestation, as fibroiiis ineompalible with eonliniicd evnlution oi i»ng- 
naney, or eareinoruntu uteia. 

e. Ca^-es where, in a dying niollier, aiitemorleKi sc(*{ imi is lienc whejly 
in the infen-si of,-! living P-nis. 


rO.UME.VT 


'fi’,. ea.S' -' ftdi bit'* three gr>»ups: 
first S'-vi r, Tfi'Uiths of ion. in whleli 

did all but irire*'- of the ioib!*--. the ratl'-i- 
allv -> d. .\s pt'eviMU'dy tfolicatf-d. 


{. ease;., n) appendicitis ill 
jdl the inetiiet!-; .survived 
s nf these lie.'itb'. bejn'g S' 
this s'raiif) not fail 


t!:'- 


V* r- 

into 
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Wlien wider reference to published opinion is made, however, the 
conservative expressions of the authors quoted is not found to be unani- 
mously endorsed with reference to those cases occurring late in preg- 
nancy, or in labor. 

Among those ^vho concur with conservative practice arc Norton and Connell, of 
our staff, who recently reviewed eight cases from our own service, and who con- 
clude: “Acute appendicitis with peritonitis complicating labor, should bo managed 
surgically as it is at any other time, and the labor allowed to continue with de- 
livery through the birth canal, in the absence of an indication requiring a different 
obstetrical procedure, ’ ’ 

^lacs stresses the importance of prompt surgical intervention in appendicitis com- 
plicating pregnancy, but says “ ...the gravid uterus should be handled as little 
as possible,” and cmphaticallj’ denounces as pernicious and unwarranted any opera- 
tive interference with the pregnancy at the same time. 

McDonald says that “ ... an acute abdomen with probable peritonitis is an 
unfavorable field for hysterotomy,” and that radical termination of pregnancy 
will not at all relieve the load of sepsis and impending labor; that “ h 3 ’stcrotomy 

... is a desperate procedure for a condition already nearlj' hopeless Abdominal 

section is . . . onlj' too popular. . . . For the condition under consideration it has a 
number of overwhelming contra-indications,” among which are: 

1. There is great danger of diroetl}' infecting the uterus. 

2. The uterus may not heal well, and may rupture in subsequent pregnancies. 

3. It is obstotrically objectionable in j'oung women with no permanent dj'stocia. 
He concludes, ‘ ‘ I can find no justification for abdominal hystcrotomj’ unless labor 

is imminent, mid there is actual dystocia which prevents vaginal delivery.” 

Eobert A. Kimbrough of Fhiladelphia in a personal communication states that 
he is quite in accord with a wholly conservative attitude. 

Krauss, Barber and Miller, Fortes and Sequy, among others support this view. 
Manj^ authors take a somewhat modified stand, which is fairly representatively 
expressed bj" Heinech, who says that it may be necessary to resort to vaginal or 
abdominal cesarean section where coexistence of obstetric complications such as 
definite pelvic contracture or placenta previa requires unusual methods. 

But there is a not inconsiderable number of writers who are so ob- 
sessed \vith the danger of labor activity on the course and outcome of 
concurrent appendicitis, that in late pregnancy they do not hesitate to 
advise termination by: 

1. Vaginal delivery before opening the abdomen to treat the ap- 
pendicitis, even to the extent of employing forcible dilatation of the 
cervix, or vaginal cesarean section. 

2. Abdominal hysterotomy at the same time that the appendix is 
dealt with. 

3. Kemoval of the uterus at the same time as appendieeetomy is done. 

Thus Maes quotes Cooke and Mason “complacently mentioning” accouchement 
force in mnltiparas in expert obstetric hands. 

He also quotes DeLee as believing low cervical section safe if the patient is in 
labor, but we have already seen that DeLee in later writings does not advise this 
procedure. 

Marbury says : “ . . .it may be wiser to make a paramedian incision and empty 
the uterus by cesarean section first, and deal wdth the appendix secondarily. This 
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ILvble II 


IDENTITY 

ADM. DATE 

DIAGNOSIS AND OPERATION 

OUTCOME OP PREGNANCY ilOltTALITV 

M B 

11. J.B. 

8404 

2/13/33 

Normal pregnancy 

Ac. purulent appendicitis, 

Sth mo. 

Appendicectomy 

Premature parturition L L 

3rd p.o. day 


Difficult delivery of appendix from retrocecal bed — ^Postoperative 
course was completely afebrile; early parturition did not dis- 
turb it. 

12. T.D. 

S382 

4/12/33 

Normal xiregnaucy 

Ac. purulent appendicitis 
local peritonitis, 9th mo. 
Appendicectomy 

Drainage 

Noniial parturition L L 

Term, 15 p.o. day 


One day febrile morbidity, except for mammary abscess on 21st p.o., 
6th p,p. day; delivery was not precipitated by operation; smooth 
postoperative convalescence was not modified by delivery. 


13. M.M. 

4867 

9/3/34 

Normal pregnancy 

Ac. purulent appendicitis 9th 
mo. 

Appendicectomy 

One day p.o. febrile morbidity 

Normal parturition L L 

Term, 22 days p.o. 

; operation did not precipitate delivery 

14. J.H. 

Normal xiregnaney 

Normal parturition (low L L 

19GS0 

Kuptured gangrenous ap- 

forceps to e.xpedite) 

12/20/34 

pendicitis with ttvisted 
pedicle cyst of ovary and 
peritonitis, intrapartum 
Appendicectomy and drain- 

1 day p.o. 


age 

This case rexmrted in detail 
had begun before operation. 

by Norton and Connell; actual labor 
Operation did not essentially modify 


course of labor; labor did not modify smooth p.o. convalescence. 

15. E.T. 

Normal x>regnaney 

Normal parturition L D 

20669 

Subacute appendicitis, Sth 

Term (low forceps to ex- 

1/3/35 

mo. 

Appendicectomy 

pedite) 

16. M.D. 

Normal pregnancy 

.Spontaneous premature D h 

23958 

8/27/35 

Ac. perforated appendicitis 
with general peritonitis, 
Sth mo. 

Appendicectomy, drainage 
.Secondary drainage 
Lajmrotomy; enterostomy 

delivery, 10 days p.o. 


Patient admitted 2 days after onset, with rexieated xmrgatiou duriiig 
that interval, and with extensive generalized peritonitis. Immedi- 
ate XJfogno.sis was most grave, and course so unsatisfactory tha 
secondar}- drainage operation was performed before labor ha' 
occurred, an'l could be assessed as a factor of disturbance, i ata 
outcome believed to defiend on delayed diagnosis and early mi-^' 
nianagement, and to be expected even had patient not been prcjt- 
nant. Further believed that augmentation of original operatne 
sliock by any method of emptying uterus at that time wotihl hate 
been fatal. 
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Table I 


IDENTITY 
ADM. DATE 

DIA<5NOSIS AND OPERATION 

OUTCOME OP PREGNANCY 

jiortality 

M B 

1. V.D. 

12726 

4/18/33 

Normal pregnancy 

Ac. gangrenous 
appendicitis, 6th mo. 
appendicectoni}*, drainage 

Normal parturition. 

Term 

L 

L 

2. E.S. 

13229 

4/21/33 

Nephritic toxemia, pregnancy 
Missed abortion, 4th mo. 

Ac. gangrenous appendicitis, 
7th mo. 

Appendicectomy 

Spontaneous extrusion 
conception product 

3rd p.o. day 

L 

D 


No p.o. morbidity; death of baby not related to appendicitis; 
tion did not disturb course. 

abor- 

3. A.K. 

13604 

5/9/34 

Normal pregnancy 

Ac. gangrenous appendicitis, 
5th mo. 

Appendicectomy 

Parturition normal 

Term 

L 

L 

4. E.H. 

16179 

2/18/34 

Normal pregnancy 

Ac. purulent appendicitis, 
6th mo. 

Appendicectomy 

Normal parturition 

Term 

L 

L 

5. H.O’B. 
17672 
4/31/34 

Normal pregnancy 

Ac. ulcerative appendicitis, 
5th mo. 

Appendicectomy 

Normal parturition 

Term 

L 

L 

6. R.G. 

18904 

8/12/34 

Normal pregnancy 

Ac. gangrenous appendicitis, 
2nd mo. 

Appendicectomy 

Normal parturition 

Term 

L 

L 


7. M.B. Normal pregnancy Normal psirturition X, L 

22430 Ac, ulcerative appendicitis, Term 

5/17/35 subac. bilateral salpingitis, 

3rd mo. 

Appendicectomy 

Salpingectomy 

S. H.E. Abnormal pregnancy Spontaneous complete L D 

993 Cornual implantation, abortion 28 days p.o, 

11/23/35 threatened abortion 

Ac, catarrhal appendicitis, 

3rd mo. 

Appendicectomy 

Death of baby dependent on abnormal implaivtation ; operation did 
not hasten outcome. 


9. M.N. 

25259 

12/29/35 


10. A.O^G. 
25872 
2/20/30 


Normal pregnancy Aborted spontaneously L D 

Recurrent ac. ulcerative ap- completely, 6th p.o. day 
pendicitis, 3rd mo. 

Large lutein cyst left ovary 

Appendicectomy 

Oophorectomy 

Eetal death due ovarian pathology and removal; abortion did not 
disturb afebrile course. 

Normal pregnancy Normal parturition L IT 

Ac. catarrhal appendicitis Term 

Multilocular intraligamentous 
cystadenoma of ovary, 3rd 
mo. 

Appendicectomy 
Extirpation of cyst. 
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This accommodation is so usual a part of the natural liistory of all 
intraahdominal inflammatory states in relation to the natural function- 
ing of all the viscera, that undue alarm concerning the equally natural 
functioning of the uterus is hardly warranted. 

So also the fear that “labor will follow' operation within a few days 
W'ith disastrous results” is not substantiated in our experience, as sev- 
eral of our eases have delivered in from a few hours to several days 
without such disaster. 

On the other liand, it does not seem to us tenable that the emptying 
of the uterus by any of the proposed interfering procedures can in any 
possible way be “in the interest of” the mother. The opening of the 
highly vuhierable genital tract to the direct invasion from contiguous 


Table ILl 


IDENTITY 
ADM. DATE 

DIAGXOSI.S AND OPEKATJON 

OUTCO.ME OF PKEGNANCY 

MOr.TALITY 
M B 

19. M.P. 
16823 
1/29/34 

Normal pregnancy 

Twisted pedicle ovarian cyst 
3rd mo. 

Oophorectomy 

Normal parturition 

Term 

L L 

20. G.R. 
12472 
0/23/34 

Normal pregnancy 

Twisted pedicle lutein c}'st 
of ovarj’, 3rd mo. 
Oojihorectomy 

Incomplete abortion 11 
days p.o. 

Jligital extraction 
secundines 

L D 


Fetal death probably due to nature of pathology 


21. E.S. 
21080 

Normal pregnancy 
Pedunculated fibroid 

Ac. hemorrhagic degenera- 
tion, 4th mo. 

Pesection of tumor involving 
myometrium of fundus 

Parturition normal 

Term 

L L 


As is not infrequently observed, even incision into the substance of 
the jiregnunt uterus itself may not disturb the pregnancy, nor 
result in dangerous weakening of tlie wall thereof. 


Xor/nal pregnancy Spontaneous premature Jj D 

Ac. hemorrhagic jiancrcatitis; (lelivciy (elective low 

general peritonitis, 7th mo. forceps to c.vpeciitc) 

Exploratoiy laparotomy, lii hours p.o. 

drainage. 

Patient adm.ittc-d 2 days after onset of acute symptoms, with hack- 
ground of acute alcoholism and severe abdominal trauma — symptom 
incture was confusing. 

Tlie acute surgical condition with its severe toxicity doubtless 
eau.sed fetal death and precipitated delivery. TJie upper abdominal 
exploration can hardly be held to have done so. The parturition 
almost certainly did not malignly affect the already hopeless con- 
dition of tlie patient. 

Normal pregnancy .Spontaneous premature L I-" 

Adenocarcinoma of ovary, delivery, .'52 weeks, 3.'5rd 
Cth mo. p.o. day 

.Snlpingo-oophorcctomy 

Subscqncnt to oper.ation there was a series of intensive deep x-ray 
exposure. This may liavc induced premature lai/or. Tlte operative 
interference per se could scarcely have done so, as more than a 
month Iiad elapsed following it. At present, 2 years later, mother 
and balm are in apparent good liealth. 


22. A.G. 
241,39 
9/1G/.35 


2.3, n.B. 
2007.3 
12/0/.34 
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Tabt.e II — Cokt’d 


IDENTITY 
ADjr. DATE 
17. li.K. 
2G-1G1 
S/20/3S 


DIAGNOSIS AND OPERATION OUTCOME OF PREGNANCY •’‘MORTALITY 

Noriniil pregnancy, term Normal parturition 24 L L 

Ac. purulent apiiendicitis hours p.o. 

Appendicectomy, drainage 

Local purulent peritonitis present.; appendix was exposed with much 
difficulty, only 2 days p.o. febrile morbiility. Labor did not 
modify the good postoperative course. 


IS. H.Jl. Normal pregnancy, term in Normal parturition 24 L L 

2S154 labor liours ]).o. 

10/27/3G Ac. purulent appendicitis in- 
trapartum 

Appendiccctomy, intrapartum 

Active labor commenced at least two hours before operation, and 
perhaps earlier, as it was hard to distinguish labor contraction in 
the presence of tlie severe inflammatory pain, so that operation did 
not initiate labor, nor modify its normal evolution. Neither did 
labor modify a smooth postoperative course, marked by only 2 days’ 
febrile morbidity. 


the field of controversy, as all commentators agree tlmt no disturbance 
of pregnancy is necessary thus early in pregnancy. 

Second ; cases of acute appendicitis occurring in the eighth and ninth 
months of pregnancy, two of them intrapartum. One mother died, but 
all the babies survived. There is some detailed discussion of each of 
these cases. 

Eight of the cases in tliese two groups have been previously reported 
by Norton and Connell. 

Third: a small group of miscellaneous intraabdominal surgical com- 
plications, eacli of which is discussed. One mother and two babies died. 

In reviewing the ease discussions, our experience would not appear 
to lend much support to several of the factors' of fear in relation to 
appendicitis in late pregnancy included in the opinion of DeLee and 
others already quoted. Certain of them appear theoretical rather than 
based on factual observations. Thus, in our several eases of ruptured 
appendix with peritonitis, drainage appeared to be just as effective, 
and postoperative course 3ust as smooth, as it could reasonably be ex- 
pected to be in the nonpregnant. Our mortality, even in the severe 
eases late in pregnancy, does not approach tlie high percentage quoted 
by DeLee. 

The theoretic risk of infection of the undisturbed placental site is 
not, in our opinion, nearly so real as the actual risk of infecting tiie 
site slionld the uterus be opened transperitoneally, nor of infecting the 

broad lymphatic and cellular tissue areas exposed in extirpating the 
uterus. 

The fear of tearing the appendix or adhesions would appear to over- 
look the extreme mobility of all the abdominal viscera, and the pos- 
sibility thereby of mutual accommodation to shifting relationship in 
spite of extensive inflammatory adhesions; 





THE MORTAL [TY COMPLICATIONS OP 3,129 
SUPRACERVICAL HYSTEROIMYOIMECTOMIES* 

Herbert E. Schmitz, B.S., M.D., P.A.G.S., Chicago, III. 

A DISCUSSION of tlie advantoge.s and disadvantag-es of total versii.s 
•t* subtotal bystereotoiny lias nsuallj'' resulted in the exjiressioii of a 
divergence of opinion. Such reports were usually based on the good 
end-re.sults of jDatients treated by the i*eporting surgeon in his service 
at the hospital. Depending on skill and experience the rejjorls dopielod 
the surgeon's ma.stery of either one of the techniques but did not 
settle the question of the fate of the patient after the operation, if 
subjected to a total or subtotal hystereetom.v. This study was 
prompted by the belief that a. complete analysis of a large scrie.s* of 
cases, performed by a group of gjmeeologists in a charity hospital, 
would give more definite data. The eases liere presented eoinpriso all 
the supravaginal hysterectomies perfonned at the Cook County Hos- 
pital for mj'omas of the uterus during a ten-year period and listed as 
such in the hospital record I'oom. Tlie study comprises a review of 
the records during the ten ycavfi from 1926 to 193G. 

Dixon’ considers myoma the most frequent tumor in the liiiman body and quote* 
Dlnnd as saying timt 20 i)er cent of all women have lii)roinyomfis after the nRc of 
thirty-five. Davis and Cusich,2 in .a critical study of .'J.'io liysicrcetotnics, conehidc 
that liysterectorny i.s the operation of choice for fibrom.voinas of ttic ntenis. It 
was done in appro.ximatcly 72 per cent of their scrie.s, 'J'lic same perrenfage of 
hysterectomies for myomas also prevailed in the clinics of -lo of mir jeadm:.’ 
operators in tin's country and Canada. 

'J’his report considers the type of palionl.s, the a.ssoeiated jiiitholeg.'- 
the po.st operative comjilication.s, and the morlality of .snpnivagin.i! 
hy.stcrectomie.s performed at the Cook County Hospital durinti' tli' 
])ast ten years. 

TYP};.S or PATIENT.? 


County charity ho.spitals accepting all pntient.s that apply for tnnt 
incut rci.'cive man.v far-advanced and neglected easos. flpcndv't' 
oftentimes are deferred for day.s in an attempt to build up th* f*' 
tieut 's general eouditinn by bed rest, proper food, care of fh'- hm.'- 
removal of foci of infection, and in severe .secondary aiiemiaH h;- ts-tr 
fii.sion of whole blood. 

About lialf of all the patients on the gyne<'o!ogie scrvi"e an- > 

and many of them, n< well as a fair number of white 
four-pln.s Kahn or Wassormann reaction. There is a Isirh 
of pelvic infection ainoiiL' flicse jiafieuf.s, thus addin'" to fh" <■,> 

'n'':!'! leOir-r U;/- ^ JV 
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dangerously inflamed tissue is alike iioor obstetrics and poor surgery. 
Hardly less defensible is the breaking down of natural ])eritoneal bar- 
riers by tlie extensive dissection involved in hysterectomy. 

It may here be objected that only one of our cases actually had a 
full-bloAvn general peritonitis; that she died; and that it is particularly 
in this type of case that radical measures are advised. Others of our 
cases, however, have been ruptured and have had at lea.st beginning 
peritonitis, thereby falling into the group of most serious potentiality. 
And in this connection I believe it generally sound, that the sicker the 
I^atient, the more essential it is to limit snrgeiy to the absolute mini- 
mum consistent Avith extirpation of the focus of trouble and adequate 
jmovision of drainage. Beyond that, the natural resistance of the pa- 
tient and the uuinterfered-Avitli maintenance of all lier normal functions 
offer the best prognosis. 

Based then on the 2.3 cases of acute abdominal surgical necessity 
occurring in 25,000 living births, I Avonld state as justifiable con- 
clusions : 

1. Acute appendicitis is a surgical condition invariablj’- calling for 
prompt operative intervention. 

2. This indication is not modified, but is even more promptly im- 
perative Avhen appendicitis complicates pregnancy, even at or near its 
termination. 

3. Its surgical treatment should not be combined with any manipula- 
tion to terminate pregnancy. This statement may be modified only b.y : 

a. The legitimacy of simple procedure to expedite termination of the 
second stage of spontaneous labor; 

b. Keeognition of the very rare possibility of concurrent serious fac- 
tors of obstetric dystocia. When this occurs, recourse may be necessary 
to delivery by the abdominal route. But such interference should be 
reserved until after the onset of spontaneous labor, and an extraperi- 
toneal approach selected. 

4. The same principle applies in other surgical complications of preg- 
nancy. 
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nosed, dmiiig' operation are filed in the hospital recoz’ds as maligiiaii- 
cies and not under the group of myomas. The four eases were un- 
recognized grossly and filed under myomas before the pathologic diag- 
nosis was returned. 


POSTOPERATIVE COMPLICATIONS 

There were 182 or 5.8 per cent postoperative complications. The 
criteria for morbidity Avere the necessitj'’ for remaining* in the hospital 
more than four days beyond the avei’age stay of ten days or a tem- 
perature OA'^er 101°. The high incidence of pelvic infections pi’esent 
in these cases at the time of operation is most likely the re.siionsible 
factor in the production of ivound infection. 


Table II. Postoperative Complications 


Wound sepsis 

120 

Fecal fistula 

1 

Postoperative pneumonia 

9 

Parametritis 

1 

Localized peritonitis 

8 

Psj'chosis 

1 

Pelvic cellulitis and abscess 

S 

Acute pharyngitis 

1 

Vaginal hemorrhage 

7 

Central nervous system syphilis 

1 

Secondary wound suture 

4 

Accidental tear of bladder 

1 

Thrombophlebitis 

.3 

Erysipelas of back 

1 

Cystitis 

3 

Auricular fibrillation 

1 

Evisceration 

2 

Diabetes mellitus 

I 

Hematoma of wound 

1 

Vesicovaginal fistula 

1 

Bleeding from wound 1 



Burch and Burclis in reporting a series of 200 liysterectomies performed at 
Vanderbilt University Hospital, list the complications of the fibromyoraa cases 
and those of pelvic inflammations. The incidence of wound infection in tlic 
fibroid group was 9.1 per cent while in the latter group it was 23,2 per cent. 
Table II lists all the postoperative complications. 

Table III gh’’es the morbidity in 1,159 cases of supravaginal hys- 
terectomy pei'formed for myomas and reported by Read and Bell. 


Table III. Mop.bidity Table of Read and Bell 


UnknoMTi 
Wound sepsis 
Pulmonary compUcations 
Femoral thrombosis 
Urinary infection 
Septic case 
Ruptured abd. wound 
Wound hematoma 
Parametritis 

Intestinal Obstruction 


138 

7.9% 

52 

3.0% 

35 

2.0% 

.35 

2.0% 

28 

1.6% 

17 

1.0% 

12 

0.7% 

9 

0.5% 

5 

0.3% 


.Secondary hemorrhage 

Malignant cachexia 

Tonsillitis 

General peritonitis 

Acute dilatation of stomadi 

Parotitis 

Broad ligament hemntoma 
Auricular fibrillation 
Septicemia 


n 

4 

0 

o 


The morbidity in this series amounts to 20.G per cent; | 

authors mention that of the 138 unknown ca.ses many ^ 
in the hospital because of improper home facilities or olliei I 

taut causes. - 
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risk. Tiie seven regular attending gynecologists performed most of 
the operations but a few were done by the general surgeons, by asso- 
ciates and b}' senior intenies under tlie direct supervision of the 
senior attending gjmecologists. 

ASSOCIATED PATHOLOGY 

Of the 3,129 cases reAu’ewed, 1,323 or 42 per cent had associated 
pathology complicating the nij'-oma. Chronic salpingitis was by far 
the most frequent complication, being present in 834 eases or 26 per 
cent. Other types of inflammatory conditions were present in 1,185 
or 38 per cent of the cases. Tubo-ovarian abscess, pyosalpinx, pelvic 
abscess, and chronic pelvic peritonitis composed the other 351 infec- 
tions. Table I shows the complete list of all the associated iiatliologic 
conditions listed in the order of their frequency. Both the opei*ative 
and pathologic reports were studied for this information. 

Table I. Associated PATHOieoy in All Gases 


Chronic salpingitis 834 

Hydrosalpinx IIS 

Tubo-ovarian abscess 100 

Pyosalpinx 65 

Chronic pelvic peritonitis 61 

Degenerated myoma 35 

Intraligamentous myoma 20 

Dermoid cysts of the ovary 20 

Uterine pregnancy 11 

Hematosalpinx 8 

Pelvic abscess 7 

Large simple cysts of ovary 6 

Tubal pregnancy 5 

Placental remnants 3 

Placental polyp 3 

Carcinoma of the cervix 2 


Pelvic endometriosis 1 

Chondroma 1 

Sarcoma 1 

Anaplastic squamous cell carcinoma 
of ovary 1 

Bremer tumor 1 

Gartner's duct cyst 1 

Bicornate uterus 1 

Gangrenous appendix 1 

Eetaincd stem pessary 1 

Missed abortion 1 

Papillary cyst adenocarcinoma of 
ovary 1 

Carcinoma of fundus 1 

Accidental tear of bladder 1 

Accidental perforation of rectum 1 
Thrombophlebitis 1 


Simple cysts of the ovaries, slight fibrinous adhesions and unusually 
large myomas were not included as complications. The 3 >' occurred in 
numerous instances but added nothing to the surgical procedure. 
Ovarian cysts were included only Avhen larger than a fetal head. In- 
traligamentous myomas were listed only when the layers of the broad 
ligament had to be separated to expose them. Small nodes pushing 
out into the broad ligaments were not considered. Patients reported 
as liaving pelvic peritonitis are those having dense adhesions of bowel, 
omentum, and oftentimes bladder. Minor adhesions of adnexa and 
rectosigmoid because of a gouoiTheal salpingitis and pelvic peiutonitis 
were reported as salpingitis or diseased adnexa. The tubal pi'eg- 
naneies, one of which had ruptured, were all undiagnosed but the 
uterine pregnancies complicated by myomas were diagnosed in four 
instances and um*ecognized in seven. 

The incidence of malignancy complicating the mjmmatous uterus or 
cervix is not considered here because of the fact that the cases diag- 
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This clearly demonstrates the increased risk of removing both adnexa 
with the uterus. Undoubtedly, if the adnexa had not been so badly 
diseased and adherent to the structures within the pelvi.s, the mortality 
would not have been as high as it was. Therefoi’e, pelvic peritonitis 
greatly adds to the risk of a supravaginal hysterectomy. 

In 68 of the fatal eases the myomas were complicated by iielvic in- 
flammatoiy disease, an incidence of 85 per cent. The remaining com- 
plications were a twisted ovarian cyst with a uterine pregnancy, intra- 
ligamentous fibromj^oma, Meckel's diverticulum, tubo-ovarian abscess 
and an accidental bladder injurjL 
A comparison of tbe mortalit}'- for supracervical hysterectomj’^ in 
other large series is shown in Table VI. This has been taken from 
Bead and BeU ivitli the addition of the series of Samuels and Edla- 
viteh,'^ Danforth® and Greenhill. Table VII also taken from Read and 
Bell gives the mortality in large series of supracervical hysterec- 
tomies performed for fibromyoma of the uterus. 


Table VI. Mortalitv eob .Supraceevical Hysterectojiie.s por Vauiovs 

Inpicatioxs 


Eead and Bell 

1739 

2.1% 

Greenhill 

1408 

4.6% 

Amreicli 

1253 

1.6% 

Fullerton and Faulkner 

609 

4.4% 

Danfortli 

304 

0.28% 

•Samuels and Edlavitch 

303 

2.6% 

W. Fletcher .Shaw 

232 

3.05% 

Masson 

217 

1.8% 

Burch and Burch 

IGC 

4.2% 

Weibel 

— 

4.25% 


Table VII. Mortality for Supracerwcal Hysterectojues for Fibroibs 


Mayo and iUayo 

3085 

1.2% 

Schmitz 

.3129 

2.1% 

Read and Bell 

1159 

2.0% 

Alsobrook 

1000 

2.7% 

Amreich 

624 

1.4% 

Lockyer 

284 

1.76% 

Miles Phillips 

258 

1.16% 


SUMMARY AND CONCLUSIONS 

1. The mortality of 2.1 per cent in the series of 3,129 eases compares 
favorably vuth that of other large series on similar types of patients. 

2. Pibromyomas of the uterus are the most common tumoi-s found in 
women and necessitate about 72 per cent of all supracervical hysterec- 
tomies. 

3. Inflammatory disea.se of the pelvi.s complicated 38 per cent of this 
series of fibroid eases and greatly adds to the operative risk and mor- 
tality. 

4. The most frequent causes of death in this series were generalized 
peritonitis in 46.2 per cent; shock in 25.6 per cent; hemorrhage in 6.7 
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MORTALITY 

Tliere ivere 78 deaths, a mortality rate of 2.1 per cent. This is 
exactly the same death rate as reported by Read and Bell for 1,739 
supraA’^aginal operations performed hj* the stafi! of the Chelsea Hos- 
pital during a ten-year period. 

Table IV lists the causes of death in the order of their frequency. 
In only a few instances were autopsy reports attached to the history. 
In the remaining cases the cause of death was taken from the follow- 
up record and cheeked by the recorded findings. GreenhilP in a study 
of the deaths following 6,022 gynecologic operations performed at the 
Cook County Hospital divides the mortality of supravaginal hysterec- 
tomy into two groups. In uneomi>licat.ed supravaginal hysterectomies 
it was 0.8 per cent. In supravaginal hysterectomies plus bilateral 
salpingo-oophoreetomy it was 8,9 per cent. The total number of 
deaths in the fibroid group of his series was 69, of which 51 followed 
the supravaginal operation. Four occurred after the uterus alone was 
removed, four after the uterus, both tubes and one ovary were re- 
moved and fort 5 ’--three after the uterus and both tubes and ovaries 
had been extirpated. In many of the cases in which both adnexa 
were removed, inflammatory adhesions bound these structures to the 
uterus and euldesac, adding greatly to the difficulty of performing the 
operations. 

Table IV. Mortality ix All Cases 


Generalized peritonitis 

36 

46.2% 

Toxic Goiter 

2 

Surgical shock 

20 

25.6% 

Injury to bowel and peritonitis 

1 

Secondary hemorrhage 

6 

7.7% 

Evisceration 

1 

Pneumonia 

4 

5.1% 

Cardiac failure 

1 

Embolism 

8 

3.8% 

Meningitis 

1 

Uremia 

2 


Ischiorectal abscess 

1 


The incidence of peritonitis among the deaths in Greenhill’s cases 
was 50.8 per cent, while embolism occurred in 13 per cent. Embolism 
according to Read and Bell is more likely to follow subtotal hysterec- 
tomy for fibroids than for any other operation. It was responsible for 
35.1 per cent of the deaths in their series wliile peritonitis only oc- 
curred in 8.1 per cent. In the present series embolism occurred in but 
3.8 per cent while peritonitis was responsible for 46.2 per cent. The 
high incidence of pelvic infection is also responsible for this difference. 

The operations perfoimied in the 78 fatal cases are given in Table V. 

Table V. Operatiokb tor the 78 Fatal Cases 


Abdominal supracervical hysterectomy 5 

Abdominal supracervical hysterectomy, bilateral 
salpingo-oophoreetomy 71 

Abdominal supracervical hysterectomy, bilateral 
salpingectomy, unilateral oophorectomy 2 



SPLENOMEGALY IN PREGNANCY^ 


WiLLMM B. Serbin, M.D., Chicago, III. 

(From the Ohsietrical Services of Michael Beese and Wesley Memorial Sospitalsj 

P’ !NXiAEGEiMENT of the spleen as a complication in pregnancy and labor is sufii- 
ciently rare to warrant the addition of all observed cases to the literature. With- 
in a period of four months three such cases were observed, tu’O occurring in Banti’s 
disease and one in chronic malaria. Splenic tumor has also been reported in purpura 
hemorrhagica complicating pregnancy. 

Allen (1924) reported two cases of splenic anemia complicating pregnancy. The 
first patient died suddenly during delivery; the second patient was treated with 
x-rays and carried to term in her first pregnancy. In her second pregnancy 
tJierapeutic abortion and sterilization were done and followed in one month by 
splenectomy. The spleen weighed 885 gm.; there was no liver involvement and the 
patient recovered. Birdsall, Hubert and Whclchel (1925) reported a case of .splenic 
anemia which they called Band’s disease in its terminal stage, in a priinipara, aged 
thirty-three. During pregnancy there was a progressive anemia treated by trans- 
fusion. The patient had a spontaneous delivery at term; the babj' was stillborn. 
The spleen and liver were both enlarged and the patient continued to have uterine 
bleeding. She improved slowlj'; there is no mention of spleneetomj*. Hcsseltine 
(1930) reported a ca.se of Banti’s disease in a patient aged forty-two who had had 
progressive enlargement of the abdomen for two years prior to her pregnancy. 
In the second trimester a splenectomy was done. The patient went to terra and 
delivered spontaneously. Ashton (1934) reported a case of Banti’s disea.se in the 
puerperium in a para i aged twenty-five. The patient had had a moderate anemia; 
she had a ten and three-quarter hours’ labor at term; forceps delivery followed 
by postpartum hemorrhage. On the fourth postpartum day she had a palpable 
spleen and was given a tran.sfu.sion. Five months after delivery a .splenectomy was 
done followed by blood transfusion. The liver was small, firm, and hobnailed. The 
patient died on the thirty-third postoperative day following the removal of packing. 
Larrabee (1934) gives a brief history of a patient aged twenty-five who aborted 
five months previous to her admission on a medical service. She hud an nscitcs; 
splenectomy and transfusion were done. The spleen weighed 420 gm. ; there were 
marked fibrosis and cirrhosis of the liver. Smith, Morrison and Sladden (19.io) 
reported a case in a patient aged thirty-one years, three months pregnant. The 
patient had a .splenomegaly with a possible Banti’s disease. She sulTcred a spon- 
taneous rupture of the .spleen; splenectomy was done and the patient went to term. 
McKenzie (1930) recently reported a case in a gravida iii with a large mass in the 
left upi)er quadrant; the liver border was 5 cm. below the right costal marglri; 
the uterus was the size of a two months’ pregnancy. A diagnosis of .^picnic 
anemia with early Banti’s di.'-'ca.sc was made. Splenectomy was done in the third 
month of pregnancy under spinal anesthesia. A scar in the liver was c.\'ci.“cd; the 
spleen weighed 3,100 gm. This patient made an uneventful recovery, went to term 
and delivered !-pontruieou.sly. Malaria in pregnancy has been reported by Blac • 
lock and Gordon, Buckingham, Clark, Deromps, Unger, ickramasuriya .m< 
Wislocki. 

•Ee.ad at a meetlna' of tlie Ctilcajjo Gynecological Society, November 20 , Ifl.'IC, 
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per cent; pneinnonia in 5.1 per cent and embolism in 3.8 per cent. 
Embolism occurred less frequently than in similar series reported by 
various authors. 

5. Seventy-one of the 78 fatal cases had sujiracervical hysterectomy 
plus total salpingo-oophorectomy. As shown by Greenhill in the same 
group of cases, such operations are the most serious because the mor- 
tality for this operation is about ten times as great as for simple 
uncomplicated supravaginal hysterectomy. 
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DISCUSSION 

DR. J. P. GREENHILL. — I do not think there is much value in comparing the 
results obtained at the Cook County Hospital with tiiose at otiicr hospitals be- 
cause of the difTcrence in the type.*? of patients operated upon. The cliicf value 
of such an analysis as Dr. Sclnnitz has presented is to the surgeons wlioso cases were 
analyzed. 

As Dr. Schmitz has shown, there is a vast diirorencc in the results of .supracervi- 
cal hysterectomy and this operation combined with removal of both adne.va. 1 
found this to be true in my series of ca.scs wlierc tlie greater operation hud a 
mortality eleven times as high as the simple supracervical operation. Eecause of 
this, I do not hesitate to leave a portion of inllamed tube or ovary attached to 
adherent bowel rather tlian forcibly to .separate the badly infected adnexa from 
the intestines. The risk of damage to the intestines is thus eliminated and in jiiy 
follow-up of many of these patients I have not seen any harm from leaving portions 
of adnexal tissue attached to the bowel. 

In my series, among the patients who had only a supracervical hysterectomy the 
death rate was 0.8 per cent, whereas among those who had a supracervical hysterec- 
tomy combined with removal of both tubes and ovaries, the mortality was 8.9 per 
cent, or eleven times as great. 

DR. FEED L. ADAIR, — ^Dr, Schmitz gave a total of 78 fatal cases with simple 
supracer\dcal hysterectomy and 7 with removal of both adnexa. The mortality 
figures would be more significant if we knew the number of operations done in each 
of these two groups, 

DR. HiVROLD 0. JONES. — ^I would like to ask if Dr. Schmitz intentionally 
omitted endometriosis as a complication in fibroids for it lias been common in our 
e.\perience. 

DR. SCHMITZ (closing ). — 1 did not include endometriosis because that con- 
dition is not filed as myoma in the record room at tlie County Hospital, and it 
would have been too much labor to have gone through ten years of records. 

Although I believe the value of this presentation is mostly for tliose who are 
doing the work, I have tried to compare the mortality rate with other large series 
of cases taken from similar charity institutions. As I said, it compares favorably 
with those. 
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was due to Banti’s disease. Feb. 25, 1935, Ascldieim-Zondek test strongly positive. 
Mar. 21, 1935, transfusion of 450 c.c. citrated blood. Mar, 23, 1935, splenectomy 
done under ethylene ether anesthesia. Liver and .spleen both enlarged. The 
patient made a fair recover}' and was discharged on the twenty-sixth postopera- 
tive day. 

Pathologic Eeport: Spleen weighed 800 gm. and measured 22 by 11.5 by 7 cm. 
Microscopic: diffuse hyperplasia of endothelial tissue and fibrous tissue; lymphoid 
follicles increased. 

Ohstetric History . — On Aug. S, 1935, patient was readmitted in labor about three 
weeks before term. Labor was irregular for a period of about four da3's. August 
12, patient delivered spontaneously; O. L. A., .stillborn fetus, weight 5 pounds 4 
ounces. Ether anesthesia. The patient received inf undin and. ergot, each 1 c.c.; 
there was no postpartum hemorrhage. The patient was afebrile for eight days fol- 
lowing delivery but on August 19 had a temperature of 101° P. and complained of 
numbness of the left hand and arm. Later in the day the left facial muscles were 
paralyzed; this was followed by paralysis of the left arm and left leg. Blood 
pressure 182/100. Provisional diagnosis, cerebral hemorrhage or embolus. August 
20, 50 c.c. of 50 per cent glucose was given intravenoufsly to relieve the cerebral 
edema. August 24, pain in the left chest; intranasal oxygen was given. August 25, 
p.atient had a definite pneumonia, the left upper lobe being entirely consolidated; 
slie was cyanotic and dyspneic. September 1, severe pain in left leg; great toe 
discolored. It was believed that there was a thrombus in the popliteal artery of 
the left leg. September 8, patient became extremely cyanotic, the temperature 
reached 10G.2° F., followed by death. 

Postmortem . — Anatomic diagnosis: necrotizing endometritis following parturi- 
tion. Thrombosis of uterine, internal, and common iliac veins and inferior vena 
cava. Embolism of both rami of pulmonary artery. JIural thrombi of right atrium, 
auricular appendage, and ventricle. Multiple hemorrhagic infarcts of lungs. 
Bilateral hj'postatic pneumonia and pulmonary edema. Embolism of left common 
iliac artery and thrombosis of left femoral vein. Edema and gangrene of left 
lower extremity. Cerebral emboli.sm. Bilateral fibrous pleurisy with complete 
obliteration of right pleural cavity. Modcr.ate hypertrophy of left ventricle. Healed 
calcareous tubercle of right upper pulmonary lobe. Sjdeen absent, fibrous adlicsion.s 
of the peritoneum and thrombosis of the splenic artery and vein. Liver weighed 
1,930 gm. 

Case 2. — L. R., aged twenty-three, gravida ii, white; admitted Oct. 19, 1935, com- 
plaining of abdominal pain. In .Tuly' prerious the patient had had a splenectomy in 
the fourth month of pregnancy. Her last pregnancy (1934) had been terminated 
by therapeutic abortion because of an enlarged spleen. On her .second admission to 
the hospital, she was six and one-half months pregnant, and because of the severe 
anemia it was decided to empty the uteni.c, by the insertion of a bag under ethylene 
anesthesia (Oct. 29, 1935). .After twenty-four hours the bag was removed, the 
anterior lip of the cervix was inei.'-ed and the baby delivered by version and extniclion. 

It weighed 3 pounds 12 ouncc.K, and lived about one-half hour. November 17, left 
leg edematous and painful ; thrombophlebitis. November 30, abdominal distress and 
ascites; December •), aseite.s increasing; edema of right leg. December 12, 
panjeentesis. .5,000 c.c. of straw-colored fluid removed from abdomen. December 23, 
ascites, dyspnea: 3,000 c.c. clear stniw-colorcd fluid removed from abdomen. -Inn. 
14. 1930, omentum attached to rectus sheath; less distention; patient also given 
a 500 c.c. blood transfusion. The patient wjis discharged .Tanuary 15. .She was 
wor.v:‘ on di.^-charge. and dit‘d at home one win-h l.-iier. No autopsy. 

Malaria complicating pregnancy rare in this j.art of the country. 
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Banti’s diseape or splenic anemia has been defined as a primary disease of the 
spleen of unknown etiology, characterized by enlargement, of that, organ, aiioiuia, 
tendency to hemorrhage and secondary cirrhosis of the liver, with jaundice and 
ascites.' The spleen is the primary seat of the disease and in tlic la(<;r stages ii is 
greatly enlarged. The splenic vein and the portal vein arc also enlarged. Micro- 
scopically, there is marked fibrotic infdtratiou and Banti described a prolifoiation 
of the endothelial cells of the venous sinuses of the pulp, which he thought were 
characteristic of the disease. The disease is chronic and hccausc of the decreased 
fragility of the red blood cells together with disfended varices, hemorrlmge may be 
a common feature. In addition to nosebleed, hemorrhage from the bowel, and 
hematuria— in women there may also be metrorrhagia. Jaundice occurs when there 
is liver involvement. Pregnancy aggravates the disease allhmigli the reverse docs 
not seem to ho true. Both medical and surgical measure.s inusl he instituted if the 
pregnancy is to bo successfully tormiiuitcd, as well as to improve tiic patient's general 
condition. In the nonprognant state, early splenectomy followed by blood trans- 
fusion is the best treatment. The same medical and sijvgieal jwinciples may ho 



n Section of spleen (low power), byniphokl follicles sharply 
prollfemtlon of lymphoid elements In adjacent pulp. Sinusoids 
parenchyma hlood cells ; lncrea.se in fibrous connective tissue throughout 


followed during pregnancy. Where the disease lias become chronic and .scverclv 
aggravated by pregnancy even radical treatment may fail. Altliough the cases 
herewith reported terminated fatally, there seemed to be improvement for a short 
time following splenectomj', and these cases proved the deleterious cflect of pregnancy 
upon the disease. 

Case L— M. W., aged thirty-three, gravida iv, white; admitted Pcb. 17, 1935, 
complaining of an abdominal mass and amenorrhea. There was slight nausea 
and vomiting which was of recent origin. For the past two years the patient 
had been in good health. Family history irrelevant; there were three previous 

terminated by induced abortion, 1931 and 
932. Last period Nov. 22, 1934. Sclera slightly icteric, no Ijunphadenopathy, mass 
in abdomen occupying entire left upper quadrant 20 cm. below seventh costal cartilage. 
Notch felt in spleen, mass in right upper quadrant extending .3 cm. below the costal 
margin. No ascites. Wassermann negative. Blood pressure llG/70. By careful 
di erential , diagnosis, it was decided that the enlargement of the spleen and liver 
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Clironic malaria with enlargement of the spleen is not usually considered an indica- 
tion for splenectomj'. In our case, the enlarged spleen of 1,200 gm. gave rise to 
persistent pain as the uterus increased in size. After careful deliberation, it was 
decided to remove the organ and the patient’s convalescence, subsequent pregnancy, 
and labor were uneventful. However, quinine therapy may be instituted with safety, 
even in large doses, to prevent malarial intoxication, abortion, stillbirth or trans- 
mission of malaria to the fetus. The puerperium is a critical period inasmuch as a 
recurrence during this period, followed by chills and fever, may be mistaken for 
puerperal sepsis. Blood smears should be made to differentiate puerperal malaria 
from puerperal sepsis. 

SUMMARY 

1. Three cases of splenomegaly during pregnancy are reported, two of Banti’s 
disease and one of chronic malaria. 

2. Banti’s disease is aggravated by pregnancy. Preliminary transfusion followed 
by early splenectomy may be safely undertaken in the pregnant as well as in the 
nonpregnant state. 

3. Enlarged spleen in chronic malaria may call for splenectomy because of its 
size to permit room for uterine growth. Quinine therapy may be instituted for 
treatment of malaria during pregnancy to prevent abortion, stillbirth, and transmis- 
sion to the fetus, or its recurrence during pregnancy or the puerperium. 

4. Splenic tumor must be differentiated from other abdominal tumors during 
pregnancy, particularly ovarian tumors and fibroids. 

I wish to thank Drs. Saphir, Strasscr and Lotspiecli for their lielp in preparing 
the slides and photographs. 
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EPISACROILIAC LIPOMA^ 

Emil Ries, M.D., Chicago, III. 

(From the Gynecologic Department of Post-Graduate Eospital and Medical School) 

T he observation of an apparently unique case and the investigation which 
it caused me to make lias led to the establishment of a clinical and pathologic 
unit which appears to be new and undescribed in medical literature. Its connection 
with the s\unptoni of backache must make it of great practical importance. 

Mrs. N. Iv., thirty years old, white, American, hotel worker, operated upon 
for tubal pregnancj- in 1917, for loft .salpingitis, hemorrhoids and fistula-in-ano in 
1929, came for examination April 29, lt»3fi, on account of disabling pain in the 
back e.xtending to the right hip and thigh which woke her up in the morning 
and lasted all day. It was increa-sed by bonding over. She also complained of 
painful menses with discharge of clots, Icucorrhea, headaches, constipation, varicose 
veins in both legs which were iiainful at timc.>:. 

•Reiiorted at a meeting of tlie Cldcago Gynecol ogl cat .stoclety, October 2.1, in'!- 
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Case 3. — M. B., aged tliirty, gravida ii, white, a native of Arkansas. In ilay, 
1933, the patient was treated for malaria with quinine. .Since then she iiad had an 
increasing tumor- of the abdomen. She reported to the dispensary complaining of 
a mass in the abdomen and amenorrhea. Vaginal examination revealed a uterus 
the size of a four months’ pregnancy, distinct from the tumor which was in the 
left upper quadrant. The patient entered the hospital on Jfay 10, 1935, with a 
diagnosis of pregnancy complicated by an enlarged sideen. After much debate it 
was decided to do a splenectomy becjiuso of the increasing size of the abdomen. She 
was given a blood transfusion followed by splenectomy. .She made an uneventful 
recovery and was discharged on the twelfth posloirerative day. The spleen weighed 
1,200 gm. Microscopic diagnosis, librous splenitis, typical of malaria. On Oct. 24, 
1935, patient entered the hospital in labor. .She was about three weeks past term. 
Fetus in 0. D. A. position. Labor lasted seven hours; low forceps delivery. The 
baby weighed 3,655 gm. Puerpcriuin afebrile. Patient was disdnirged on tenth post- 
partum day. Mother and baby apparently normal. 



Pig-. 2.-— Case 3. Section of spleen. Accumulations of fine dustltke pigment within 
^ phagocytes. Sinusoids fllled with red blood cells, and increa.se 
of fibrous connective tissue. 


COMMENT 

During normal pregnancy the spleen does not undergo any appreciable hyper- 
trophy. Any enlargement during pregnancy is usually due to preexisting disease, 
as in the three eases reported here. A moderate!}' enlarged spleen weighing up to 800 
gnr. may not be disturbing in pregnancy. A spleen weighing 1,000 gm. or over con- 
stitutes some embarrassment and is an impediment to a growing uterus. In addition, 
the pregnancy may be a factor which might aggravate the disease. In cases of 
Eanti’s disease, preliminary medical therapy and transfusion followed by splenectomy 
IS good treatment. The latter, when carried out early, may be life-saving. X-ray 
inadiation o\er the splenic area has been employed, but its intensive use is not 
recommended during pregnancy. 

In the eases reported here, pregnancy was followed by some improvement after 
splenectomy; the literature reveals other patients who went to term and had normal 
labors and normal babies following splenectomy. 
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exposed. The tips of the examiner’s fingers pass over the entire sacral and the 
neigliboring iliac regions. The posterior sacral surface Iiaving many irregularities, 
it is necessary to exclude bony prominences. Therefore, no tumors are counted 
as positive which cannot be moved freely. 

If the tumor is declared sensitive to touch by the patient, the examination is 
directed to the surrounding territory and brought back to the sensitive area. No 
tumor is put into the categorj’' of “sensitive” unless the patient identifies the 
.area positively on repeated palpation. 

Symptomatology /. — great number of persons have backache, but no episacroiliac 
lipomas (159 out of 1,000 examined). A great number of persons have such 
tumors, but have neither backache nor sensitiveness or spontaneous pain in them 
and arc perfectly positive on this point (167 out of 1,000 examined). 

But it is a most striking experience to hear a patient who has gone througli 
the whole gamut of medical, gynecologic and orthopedic treatments including drugs, 
scrums, vaccines, plaster-casts, diathermy, etc. exclaim emphatically ^‘that is the 
point” when his episacroiliac lipoma is touched in the examination. Patients with 
tliesc painful tumors recognize the area as the seat of their pain immediately, and 
tlie pain is elicited promptly by handling, pressing, or moving the tumor. 

In some patients pressure on the episacroiliac lipoma is not only painful, but 
causes pain to radiate from the tumor in different directions. 

In the majority of persons with episacroiliac lipomas the tumor would never 
have been suspected unless a systematic search, such as we carried out, had 
revealed it. 

Since we have carried our investigation into several clinics, the physicians 
connected with them have had no difiSculty in finding episacroiliac lipomas on their 
own patients independently. 

The shape of the tumors is cylindroid or round. The eylindroids are prac- 
tically always placed transversely. The consistency is that of a more or less 
clastic lipoma, sometimes that of a soft fibroma. The largest size found so 
far was that of a silver dollar and as thick as the little finger. The smallest 
has been no larger than about 1 cm. in diameter. The skin is always movable 
over the tumors, so much so that a spectator at the examination can see the tumor 
slip under the skin. The character of the pain is mostly described by the patient 
as an “ache.” Backaches arc located in many different regions of the back, 
but those due to the tumors described here arc limited in extent to the neighbor- 
hood of the sacroiliac joint, though they may radiate slightly. 

Location . — The two characteristic dimples in the sacral region arc the most 
favored sites of these growths. Most of those we have found were within 5 cm. 
of cither dimple. The mobility of the tumor is limited, but distinct. We have 
found only one patient, aged seventy, whose two tumors could be moved jicross 
the midline, where ordinarily the skin has bony attachment. This patient had 
disk-shaj)ed tumors on each side, the circumference of a silver dollar and the 
thickness of a little finger. She had no pain in the tumors and was umter 
treatment for cystitis. 

In most cases the growths are .symmetrical and of similar .shape on both sides. 

In a few one side is larger than the other. Fewer persons are positive only on 
one side. In very rare cases we have found more than two, as high as four and 
.«ix. arranged symmetrically in vertical rows over the sacroiliac joint. The patient 
with four had enough backache to handicap licr in her work. The one with six 
tumors had no backache. 

Duration. — ^None of the per.-jons examined (o.xeejit llie three noted below) had 
any knowledge of their tumors tind therefore none could give us information about 
the length of time they had had them. But if the symjdom of .•■evere baekaclie 
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Examination sho^Yed: Weight 172 pounds. JTyporplastic sinusitis, deflected 
septum, dental pyorrhea, buried infected tonsils. Chest without jiathologic findings. 
Upper abdomen without findings. Corneal, pharyngeal, palcllar, inipillary reflexes 
normal. There was no infection of the urethra or labial glands. A small fibroid 
was found in the body of the uterus, otherwise the genitalia were normal. 
Pistula-in-ano well healed. Blood Wa.sserniann and Kahn negative. Urine normal. 

Examination of the sacral region showed a 3 by 2 cm, elliptical tender tumor 
placed transversely over the lower end of the right sacroiliac joint at about the 
point of the lateral dimple. It was elastic and of the consistency of a fatty tumor, 
A smaller tumor, also tender, was found over a .symmetrical point on the loft 
side. The patient declared these tumors to bo the scat of her pain in the bade. 
On repeated examination the patient located her backache consistently at these 
two points. 

May 20, 1936, the tumors were removed through two small incisions with 
practically no loss of blood. Under the tumors the periosteum of the sacrum 
was seen and felt bare. A few linen .^kin sutures and a compression dressing 
finished the operation. (For micro.scopic findings see under “pathology.") 

The patient reported freedom from jiain at once. Absence of pain in this area 
was reported repeatedly up to October, 19.36. 

On account of the location of the tumors and their microscopic diagnosis (see 
“pathologj’") I designated them as episacroiliac lipomas. 

No previous report of this group of tumors has been found in the literature. 
With the cooperation of my associate, Ur. llichard Lifvendahl, I undertook 
the examination of 1,000 persons at random in dispensaries, hospitals, and other- 
wise, in order to find whether .similar cases existed and had been overlooked.* 

We have ex.annned 250 males and 750 females. Out of the 1,000 persons 
examined, 309 had backache in the lumbosacral region; 159 of the.«o wore without 
any tumors. But among the 1,000 examined, 317 had tumors .similar to the ones 
reported above, a ratio of 31.7 per cent. Of the 317 with tumors, 46 were males, 
271 females, that is: 18.4 per cent of the males examined and 30.1 per cent of 
the females examined showed tumors. The small proportion of males examined 
may well cause the apparent difference. Of the 317 with tumori?, 223 wore white 
and 94 colored. Of the 317 with tumors, 150 complained of backache, 107 had no 
backache. In 131 of the 317, the tumors were spontaneously painful, in 180 the 
tumors were not painful. In 231 of the 317, the tumors were bilateral, in SO 
unilateral. 


The age distribution of the 317 with tumors is as follows: under ten, 7; to 
twenty, 13; to thirty, 67; to forty, 102; to fifty, 80; to sixty, 29; above sixtj', 19. 

Forty pregnant women were examined and showed the following ratios: 22 
had tumors, 14 had tumors and no pain, and 4 had episacroiliac lipomas and pain 
in them. 


It was found that fat p.atients were as often without tumors as thin ones 
showed positive findings. 

I wish to emphasize that not the remotest connection with the “adiposis 
dolorosa" of Dercum has been uncovered. 

SmaU lipomas in other parts of the body of persons examined partially were 
found in two cases out of the 1,000, but complete examination of the entire body 
"was not carried out in the entire series* 

The examination is carried out with the subject sitting on an examination table 
mg forward or lying on one or the other side with the sacral region 


Dr.*a''T^mpeer'"of the'^AUe^eio Hospital and Medical School. 
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Some twenty patients have so far been treated surgically by excision or injection 
of novoeaine. The time is too short to report on remote results. Some patients 
have been relieved at once and have remained free from pain and disability. In 
others pain in near-by areas or in the area injected has returned more or less. In 
the first case reported here, pain is complained of, but not in the region where the 
tumor had been located, but higher up and this patient had a fibroid of the uterus, 
sinusitis, infected tonsils, deflected septum of the nose, pyorrhea, which she had 
not yet had taken care of. The original site of the tumors was painless and the 
patient was working (October, 1936). 

Pathology . — The episacroiliac tumors arc more or less rounded cjdindroids. Tliey 
have a distinct fibrous capsule and are perfectly smooth on the surface. The cut 
section shows fat tissue. 

Microscopically they consist of fat tissue with very little connective tissue be- 
tween the fat cells, while the capsule consisted of a little more dense fibrous tissue. 

In one case, microscopically a small nerve has been found running through the 
middle of the tumor (Fig. 1). 

The relation of the lipomas described here to neuroliponias is still under investi- 
gation. 

Conclusion . — A previouslj^ undescribed clinical group of lipomas in a special 
location over the sacroiliac joints is established, to which the name “episacroiliac 
lipoma” may properly be applied. 

The connection of this group of tumors witli backaches, their surgical treatment 
and its results deserve wider attention. 

Investigation of the relation to neurolipoma requires more extensive material. 

2400 Deauborn’ Street. 


ANGIOSIATOSIS RETINAE (VON HIPPEL’S DISEASE, 
LINDAU’S DISEASE) COj\'IPLICATED BY PREGNANCY^' 


Mervyn V. Armstrong, M.D., P.A.C.S., Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology, Long Island College Hospital) 

T his case seems worthy of record, because of the extreme rarit)- of the condition. 

It is the second case recorded in the literature, in wliich pregnancy was noted 
as a complication and is the first for which cesarean section was performed, wdh 
angiomatosis retinae as the sole indication. 

Angiomatosis retinae is a disease characterized by immense dilatation and 
tortuosity of retinal vessels and the development of angiomas usually toward the 
peripheral retina (von Hippel's di.scasc). It is frequently associated with angiom- 
atous cysts of the brain and spinal cord, and malformations or cysts of ■various 
somatic organs. When this association is i>re!5cnt, the condition is known as Lindau s 
disease. 

Mrs. JL B., twenty-two years of age, was admitted to the prenatal clinic of 
the Long Island College Ho.spital, Jan. 4, 1936, complaining of disturbance of -vusion 
and amenorrhea of five and a Imlf months’ duration. The medical and surgical 
history was essentially negative. Mcn.stniation began at thirteen, recurred rcgularlj 
cverv twenty-eight days, of four to five days’ duration and not painful. This was 
her first pregnancy. The last period occurred on .Tuly 7, 39.35, and quickening 
noted on Dec. 15, 1935. The estimated date of confinement wa.s- April U, 1955- 
The msual disturbance dates from 1930, when the patient was sixteen years 
old and attending high school. During routine physical e.xamination in school, 

• Presented .at -a meetinn of ttie Brooklj-n Gj-necolorricnl .Soclctv, December 4. 
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which was referred to tl\c episaeroiliac tumors can be tiikon as guide, these patients 
at least had suffered from tlicm for years. 

Dr. Lifvcndahl has found three patients wlio knew of tlieir tumors: 

A woman, forty-six years old, under gynecologic treatment for two years with- 
out improvement, pointed out a tumor over the sacrum. Two e{)isacroiliac Iix)oma8 
were found on examination, one was removed and one injected witli novocainc. 
Backache was reported absent two weeks later. 

A woman, twcnty-eiglit years old, with backache for two months, knew she liad 
tumors over the sacrum. Two were found. 

A woman of seventy-two years knew .«hc had a "knot" over tiie riglit side of 
the sacrum for five years and pain in the right side of her back for five years. 
Two episaeroiliac lipomas were found, the right one painful to tlic toucli. The left 
one was larger, but only slightly tender. No treatment was given. 

Treatment and IiC.tuUs.—-The treatment of the episticroiliac lipomas lias been by 
injection or by excision. 



Pigr. 1. — Episaeroiliac lipoma. E, fat cells. AT nerve, y, blood ves.sel. 

Injection of 2 per cent novocaine with or without adrenalin into the tumor or 
around and under it has been a simple way of relieving the pain. The relief luus 
been strildngly rapid, especially in cases of long standing and which have had 
many kinds of other treatments. It has hapi)ened repeatedly that patients who 
moved bent over and with great distres.s, straightened out immediately and de- 
clared themselves comfortable after the injection. This change would not be de- 
serving of attention, if it were of no longer duration than tlie usual effect of the 

injection of a local anesthetic. But the result in a number of cases has endured 
now for weeks. 

In the case of rather large tumors or where injection of novocaine has relieved 
only temporarily, the tumor or tumors have been e.xcised, usually under local 
anesthesia. It has always been a simple matter to peel out the tumor from the 
surrounding tissue and there is very little bleeding. The fact that the tumor shells 
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SUMMARY 


1. A case of angiomatosis retinae (von Hippel’s disease) lias been presented. 

2. A careful survey of the literature shows that tliis is the second case of this 
disease complicated by pregnancy. 

3. This is the first case on record, in which angiomatosis retinae has been accepted 
as an indication for cesarean section. 

4. While up to the present time, there is no definite evidence of an associated 
Lindau’s syndrome in this patient, cases of this type should be followed by both 
-Y-ray and physical examination for evidence of pathology in the central nervous 
system or somatic organs. 


The author is deeply indebted to Drs. John N. Evans and Ralph I. Lloyd for 
their assistance and suggestions in the preparation of this case report 
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So PlERRKPONT STREET 

DISCU.SSION 

DR. HAROLD P. .SCHILBACK— The story of this patient is typical. These 
cases come to us becau.=e there is an insidious loss of vision. The first objective 
finding is a dilatation of one vein, .Shortly afterward there is a dilatation of the 
artery which accompanies that vein. Usually, the dilatation is particularly noted 
in two vessels and these may be, as in this case, in the upper temporal area. Shortlj 

following the dilatation we, of cour.se, get exudate both in the retina and beneath 

it. Later, hemorrhages occur. With the resolution of the exudate, one finds most 
frequently detachment of the retina becau.se of a retinitis proliferan.s. A.s has been 
said, this patient undoubtedly will go on to complete blindness, because the riglit 
eye, with the retinal detachment, is now very much involved. 

Frequently a complication arises in these cases whereby there is, on some pliy.'^ienl 
effort a spontaneous hemorrhage. W^th that there ib, of course, an acuta glaucoma. 
Tlie vessels are extremely large, bleeding i.s great, and there is verj- little that ran 
be done about it. You cannot operate for the relief of the glaucoma because that is 
followed by more bleeding. The patient is in severe pain and the loss of vision is 
prompt To avoid such an accident the procedure which has liccii noted was under- 
taken. 
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vision in her left eye M’as found to be poor. She went to nn optomctrjsl, wlio was 
unable to benefit her with glasses. She then wa.s referred to the 33rool:lyn Eye nnd 
Ear Hospital, where a diagnosis of angiomatosis retinae was made, 

Thcrajjy consisted of intravenous salvansan, tuberculin, calcium gluconate and 
x-ray treatment to the head. During the past six years there have been frequent 
physical and special neurologic examinations, including Barony equilibrium tests 
and x-ray examination of head and abdominal organs. In less than one year after 
the onset of visual disturbance in the left eye, the vision in the right eye began to 
diminish. Vision has become markedly impaired to date, so that at present, the 
patient can only distinguish between light and darlcnc.ss. Her eyogrounds have 
been examined, not only by practically all (he members of the slalT of the Brookl^m 
Eye and Ear Hospital, but she was also demonstrated before the New York 
Ophthalmological Society, The Eye Section of the American College of Surgeon.^, and 
the Eye Section of the New York Academy of Afedicinc. 

The patient was admitted to the obstetric ward of (lie Long Island College 
Hospital on April 1, 19SC, at which time her general physical examination was 
essentially negative. The pcU-ic measurements were normal. The uterus was en- 
larged to size of full-term pregnancy and the fetus was lying in L. 0. A. The 
fetal heart was 140 and regular. Pelvic examination was omitted because cesarean 
section was being con.sidercd. Her blood pressure was llO/CO and the urine, blood 
count, chemistry, and AVasserniann were negative. 

The opthalmologic findings by Dr. Evans on April 1!, 103C, wore as follows: 

Left eye showed secondary cataract, with synechia from a quiescent iris, binding 
the border of the jiupil to the capsule of the lens. 'IIio episcleral ve.sscls were slightly 
congested. Tlic cornea was clear; the anterior chamber shallow. Tension normal. 

Siffht eye showed c.xternal structures without evident pathologic changes, nor 
was there any patholog)- in the anterior chamber, iris, or lens. A few small vitreous 
opacities could be scon floating about with movements of the eye. Tlic optic disc 
was elevated about one diopter, was pink in color and had blurred edges. Emerging 
from its center were a number of tremendously dilated and tortuous blood vessels. 
These were most noteworthy passing temporally, Avhere loAvard tlie midperiphery, 
tAvo of them merged in a large, elevated, round mass Avliich Avas apparently made up 
of a medusa-like collection of small blood vessels. About these vessels Avas a 
translucent zone, Avhicli was suggestiA-e of a cyst Avail and the adjacent retina was 
apparently distended and thickened, by the formation of innumerable minute cysts, 
which suggested the appearance of soapy foam. 

As the greatly, distended and tliickened A-esscls leave the iicrA’c head, they arc 
accompanied by AA'ide bands of yelloAAisli ' ‘ snoA\'-bank " exudate. Tlio tAvo groatlj' 
dilated vessels extending from the nevA'c head and running upAvard and fonvard 
toward the nasal periphery were partly obscured by a fold of detached retina, and 
though their terminations could not be seen, they doubtless ended in a second angioma. 
Throughout the eyeground occasional small hemorrhages and scattered spots of old 
and new exudate were noted. The tension Avas 23 mm. of mercury (McLean). 
A^’isual acuity was 10/200. 

As a result of this opthalmologic consAiltation with Dr. John. N. Evans, cesarean 
section under local anesthesia Avas deemed advisable. Dr. Evans felt that the already 
dilated and diseased vessels might not withstand the marked vascular strain, that in- 
CAutably accompanies spontaneous labor. The fact that there might be an associated 
lesion elsewhere in the central nervous system, or in one of the parenchymatous 
organs also was considered. 

On April 9, 1936, a classical section was performed under local anesthesia and the 
patient was delivered of a normal living ,male infant weighing 2,940 gm. Steriliza- 
tion Avas recommended, but consent aaws refused by her husband. The postoperative 
course Avas uneventful and the patient Atas discharged from the hospital on April 
26, 1936, seventeen days after operation! 
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DB. ALFBED C. BECK. — I am interested in knowing how the spermatozoa 
entered the tube. Do you thinir that they entered from the side of the ectopic or 
did tiiey cross in the abdomen from the opposite tube? 

DB. WILLIAM F, NELMS. — ^^Ve have been using this metliod of sterilization 
at tlie Bi-ookljm Hospital for the last fifteen years. We have done 219 cases and 
have had no reported cases of pregnancy. Dr, Lull, of Philadelphia, tried it out on 
223 cases and states he has had no failures reported from a 72 per cent follow-up. 

We believe that one of the reasons why this method has been satisfactory in our 
hands is that we do not produce too much trauma. If too much trauma is produced 
to the tube either bj' crushing or the use of nonabsorbable sutures, necrosis results, 
and it is much more likely to break down and form a fistula. 

There are one or two other points in the technic that we use which might be 
referred to. We do not make so large a loop that ■when it is ligated too much 
tension is exerted on the tube. With a large loop the ligature is liable to slip 
off or cut through the stump. The same thing applies when the loop is made too 
close to the uterus. Especially in conjunction with cesarean section where there is 
a large pregnant uterus, if the loop is made near the uterus, and not in the middle 
portion of the tube, the weight of the uterus moving from one side to another and 
in involuting, is likely to cause the ligature to cut through. 

We have had but one complication in our 219 cases and that was a case of in- 
testinal obstruction that developed about three weeks after the operation. On 
opening the abdomen in that case we found a loop of bowel adherent to the cut ends 
of the tube, and on freeing the adhesions around it, there was an escape of one 
or two drops of pus. 

DR, WILLIAM SIDNEY SAIITH.— In answer to Dr. Welton, I would like to 
sa}' that Dr. Pomeroy never used black silk as a ligature in his method of steriliza- 
tion. He avoided a nonabsorbable suture for the reason that it is liable to leave 
a fistula. He always used either plain catgut or No. 1 chromic catgut. 

DB. LUTZ (closing). — Dr. Beck has asked how the spermatozoon reached the ovum 
to fertilize it. The right tube had a definite separation midway between its proximal 
and distal portions where part of it had been resected during attempted Pomeroy 
sterilization. The cut end of the fimbric segment of the tube was apparently closed 
by an adhesion. Therefore, I believe the spermatozoon must have traveled through 
the uterine portion of the severed right tube, reached the abdominal cavity and 
found its way to the ovum and fertilized it near or at the fimbric portion of the 
tube. 


Mayer, A.: Percutaneous Puncture for Hydramnios During Pregnancy, lilonutschr. 
f. Geburtsh. u. Gyniik. 104: 259, 19.37. 

During the lust 10 to 12 year.s, Mayer has punctured tlie umniotic sac through 
the abdomen in 12 cases of liydramnios. The indications were pre.ssurc symptoms 
including dyspnea. The technique is simple and the amount of fluid removed 
varied between 830 and .3,730 c.c. The immediate result was always good because 
the pressure sj-mptoms subsided immediately. To prevent labor pains morphine 
and pantopon were given after the puncture. In five cases, however, labor followed 
in 1 3 0, S, nnd 10 days respectively. There were no untoward effects encountered, 
although one patient fainted and vomited. No babies were injured. To avoid the 
placenta, punctures should not bo employed in cases of placenta previa. 

J, 2h GKKfjniir.h. 



ECTOPIC GESTATION FOLLOWING POMEROY 
STERILIZATION'' 

j\Lvutin H. Lutz, A.B., jM.D., BROOKr.YX, N. Y. 

T his case is one of a pregnancy, extrauterine, following attempted sterilization 
by tbe Pomeroy mctliod. 

Mrs. V., a tliirty-onc-ycar-old multigravida, was operated upon by me at the 
Pock Memorial Hospital, Brookljm, March 12, 10.35. The preoperative diagnosis 
was eight weeks’ gestation, complicated by early malignant hypertension, established 
by her past history as well as the physical findings. 

Operation, ISIarch, 1035, abdominal hy.sterotomy and bilateral tubal resection 
(Pomeroy method). At the. time no gross tubal or peritubal pathology was noted. 
The fallopian tubes were grasped by Allis clamps at approximately their midpoints 
and a liberal portion, about 4 cm., of the mid-section of each tube was removed. 
The base of the tubal loop produced by traction on the Allis clamps was ligated 
as usual by a chromic No. 1 ligature. The patient's postoperative course was 
uncomplicated, her abdominal wound healed by primary union. Histologic examina- 
tion of the structures showed no abnormalities. 

Approximately one and one-half years later, .September, 1930, this patient 
was reoperated upon by mo at the Peek Memorial Hospital. At this time the pre- 
operative diagnosis was right ectopic gestation. The pelvic findings at the time 
of this operation were as follows: The distal portion of the right tube was the 
site of a “tubal abortion,” so-called. There was moderate hemorrhage into the 
abdomen. The portion of the rigiit tube involved in the gestation and the right 
ovary were removed. The proximal or uterine portion of the right tube was resected. 
Inspection of the left tube showed a separation in its mid-section and adhesions 
to the sigmoid. Future pregnancy did not seem possible by way of the left tube. 
Operation was limited to removal of the distal portion of the right tube and the 
right ovary. Histologic examination of the tubal tissue confirmed the diagnosis 
of extrauterine gestation. The patient ’.s postoperative recovery was uneventful. 

47 PI.AZA. Street 

DISCUS.SION 

DR. GEORGE H. DAVIS. — At the Methodist Episcopal Hospital we have had 
two failures following the Pomeroy sterilization. However, in deference to the 
method, I must state that in both of those cases, the tubes ivcro tied oil with 
chromic catgut, rather than with plain catgut, as used at the Brooklyn Hospital. 

Lately we have been burying the proximal stump of the tube and thus far we have 
not had any reported subsequent pregnancies. The ease with which this is done 
depends on how close you tie the tube to the uterus. The stump can be buried very 
easily, either by a purse-string suture, or between the layers of the broad ligament. 
It takes only a few additional seconds for each tube, and I do not believe any recur- 
rences will follow. 

DR. THURSTON S. WELTON. — ^I know that Dr. Pomeroy used plain catgut 
sutures, but I believe that either black or white silk is more satisfactory. 

Dec^her ^ meeting: of the Brooklyn Gynecological Society. 
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forms of feeblemindedness, schizophrenia, manic-depressive psychosis, 
epilepsy, and Huntington’s chorea in the mental group; and deafness, 
blindness and severe hereditary bodily maKormation in the physical 
group of diseases. 

On the basis of a vast amount of case material gathered in Germany 
and elsewhere, Ruedin’s prognostication of the probable recurrence 
of disease is illustrated in the following few samples. In the ease of 
one parent affected by hereditary feeblemindedness, at least one child in 
three may be feebleminded, and only an exceptional issue will not be 
feebleminded if both parents are thus affected. Likewise he believed 
that 9 to 10 per cent of the issue of one schizophrenic parent may be 
schizophrenic, while 17 per cent will be the schizoid type of individual 
and 22 per cent may be affected by other types of abnormality. At least 
one-half of the offspring inherit the disease if both parents are schizo- 
phrenic and in addition nearly one-third of their issue will be schizoid 
individuals. In manic-depressive psychosis the incidence of recurrent 
disease when one parent is affected will be about one child in three and 
an additional one in six rvill be a cycloid psychopath and nearly one 
in eight will be affected by other types of abnormality. Studies from 
Sweden show that two out of five offspring of deaf-mutes inherit the dis- 
ease from their parents. 

Studies of this kind exemplify the type of factual data whieli underlie 
the recent sterilization legislation in Germany. Medical opinion here 
and abroad is divided on the validity of some of the assertions of Ruedin 
and his followers. Pinal judgment must await the gathering and pres- 
entation of factual data on a scale which will permit definitive con- 
clusions. 

The foregoing figures show clearly that the problem of the liereditary 
transmission of disease is a formidable one, which offers large scope for 
medical science. The proportion of individuals who, because of heredi- 
tary conditions, are unable tlu'ough their oAvn efforts to provide for them- 
selves and their offspring is conservatively estimated at 3 per cent in any 
population. Such proportions reflect the continued inbreeding of per- 
sons afflicted with liereditary diseases and are accentuated by the emigra- 
tion of more competent clemenls in the population to more favorable 
areas. 

The proponents of European sterilization argue that propagation of 
the unfit can be prevented by no means other than sterilization, for this 
is the only reasonable and humane way to limit offspring without requir- 
ing the intelligent and voluntary coopei’ation of the parents. Intelligent 
voluntary cooperation, they say, is not to be expected of the great 
majoritj’’ of persons thus afflicted. They also point out that the public 
is gradually coming to demand that phy.sicians .sterilize individuals 
for a variety of reasons which are not wholly medical. Under the ernn- 
inal laws in most European countries, sterilization would be considered 
a mutilation of the body de.spite its having been performed at the pa- 
tient’s reque.st. It has, in fact, recently resulted in the prosecution of 
physicians in Graz, Austria; in Offenbach, Germany, and in Bordeaux, 
France. It is held that the. phy.sieian is entitled to legal protection. 
Those who favor sterilization point out that funds arc required for the 
hospitalization of those suffering from severe hereditary diseases, and 
for the maintenance of their families, Tlicsc are social costs upon Ine 
commonwealth, and are of sufficient magnitude to warrant an interest 
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EUGENIC STERILIZATION LAWS IN EUROPE*^ 

Marie E. ICopp, Ph.D., Lauciimont, N. Y. 

S TERILIZATION is a recent addition to tlic armamentarium of pre- 
ventive medieinCj and it is the United States %Y]uch has pioneered 
in the development of eugenic sterilization for those unfit for procreation 
by virtue of severe hereditary afflictions, as the first statute in the world 
was enacted in the State of Indiana in 190T. There arc now 28 states in 
the Union with a similar provision written into the statutes. America 
therefore served as example to the rest of the world. 

Closer attention to tlie background of European laws, the oldest of 
which is but seven years old, reveals that sterilization was advised on 
eugenic and therapeutic grounds as far back as 1892 by Br. August 
Forel in Zurich, Switzerland. Ford initiated the 1901 Swiss Law for ihe 
Protection of the Insane and Feehleniinded which authorized physicians 
to employ whatever therapy they deemed necessary to improve a pa- 
tient’s condition. 

In Germany, there were sterilization bills before the Prussian Legis- 
lature in 1903, before the Saxon Legislature in 1923, and liefore the 
Reichstag in 1907 and 1925. In addition, most of the preliminary work 
was completed for the enactment of the present sterilization law before 
the political upheaval occurred early in 1933. Tlie first European law 
was passed in 1928 in the Swiss Canton do Vaud, and was followed in 
quick succession by Denmark in 1929, Germany in 1933, Sweden and 
Norway in 1934, in Finland and Danzig in 1935 and in Esthonia in 1936. 
The Swiss enactment was particularly noteworthy in view of the well- 
known Swiss opposition to legislative regulation. 

In ten other countries sterilization on eugenic grounds has been or is 
being discussed before the legislatures, and enactment is expected in 
the near future. 

The sponsorship of eugenic sterilization legislation in Europe ema- 
nated from each medical group, as the psychiatrists, obstetricians, public 
health officials, and from the social welfare boards. 

The German laAv is based on thirty years of research in psychiatric 
genealogy under the leadership of Dr. Ernst Ruedin. The German 
Psyehiati’ie Research Institute in Munich has undei’taken extensive 
studies of the incidence of diseases believed to be hereditary in origin. 
A most fertile field for study has been the northern slopes in the Alpine 
region, Switzerland, Bavaria and western Austria, a well-known 
goiter area. It is on the basis of such investigations that the German 
Legislation specified the hereditary condition serving as indication for 
eugenic sterilization under the 1933 Law. These are the hereditary 
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extreme sexual delinquents or persons of marked sexual abnormality, 
but this is a therapeutic measure -which is utilized as a last resort when 
all others have failed. 

Sterilization for therapeutic reasons on strictly medical grounds is 
left to the judgment and discretion of the attending physician. Only 
the German law provides that sterilization carried out for therapeutic 
reasons must be recorded at the District Public Health Office, as a 
safeguard in case of later manifestation of the hereditary disease against 
future action on the part of the state under the sterilization law. 

Sterilization for the sake of convenience, that is, for humanitarian 
social and economic reasons, is legally recognized in some countries, 
while others characterize such an operation as a criminal offense on 
the part of both physician and patient. Where the law permits, there- 
fore, the physician is free to grant a patient’s request for sterilization 
on almost any reasonable ground. 

The European machinery for sterilization has been planned to mini- 
mize the abuses of the legal right to perform the operation. The written 
application for sterilization may be made by the individual who desires 
sterilization, or by a guardian on behalf of a minor or an incompetent. 
Under the latter designation are included superintendents of public 
institutions for the feebleminded, the insane, and the criminal. In the 
Scandinavian countries and in Switzerland members of the petitioner’s 
family may file the application, whereas under the German law this is 
not possible except in the ease of a member of the family who has been 
appointed as legal guardian of a minor or an incompetent. This pro- 
hibition also extends to representatives of the state, e.g., the district 
attorney, the mayor, or any other representative of the domiciliary or 
municipal government. 

Without exception the European laws stress the point that the appli- 
cant for sterilization on his o-wn behalf, or on behalf of another person, 
must be thoroughly familiar -^vith the character, purpose,' and effects 
of the operation. The laws then require that the local medical officer 
make a careful stud}’- and report on the health of the petitioner, his 
mental development and hereditary background, the nature and course 
of the disease, the environmental circumstances and other contributing 
factors. 

The European laws enacted to date emphasize the voluntary spirit 
with which it is desirable to have the petitioner make his application, 
submit to careful investigation, and follow out the decision made in 
his case. 

However, the German law provides for the compulsory sterilization 
of those hereditary defectives avIio are luiwilling or unable to seek 
stenlization, unless they choose segregation in state-supervised institu- 
tions. The laiv in each other country i.s compulsory only with respect 
to public charges Avho do not need permanent institutionalization on 
other grounds. A public charge as defined under the European civil 
laws is an individual Avhose partial or entire maintenance is defrayed 
from funds of the commonwealth of domicile or from that in wluch iic 
holds rightful citizenship. Under the provisions of the Social ^ elfare 
Acts on the continent, of Europe, collateral relatives can be held respon- 
sible for the cost of maintenance of a kin in the ascending or descending 
line as well as for blood kin of fir-st and second degree. 
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iu their reduction. Witliout expensive segregation, the iinsieiTlizcd 
mental defective easily falls prey to uiiscrupulous individnals. Tliere 
is finally, the basic eugenic argiiniciit used by adherents ol sterilization, 
that the'qualitv of the population is subject to deterioration if the prop- 
agation of the iiereditarily unfit is allowed to continue unchecked. 

Such views have been sufficiently prevalent in Germany and in the 
Scandinavian countries to force the passage of sterilization legislation. 
Measures to “render a person unable to propagate” are to be under- 
taken in the interest of the “public good,” in the wording of several 
of the laws. Hence, most of the laws are aimed at those hereditary 
diseases which seriou.sly interfere with ability to provide for subsistence 
and to make the expected adjustments of modern life. In some coun- 
tries the issuance of marriage licenses to epileptics, deaf-mutes and adult 
feebleminded, with a mental age of nine oi* less, is niade conditional 
upon their previous sterilization. The Gorman law limits the indica- 
tions for sterilization to those specific disorders in which they^ believe 
that transmissions to offspring will result, except that it also includes 
habitual drunkenness. The latter is defined as a state of such per- 
sistent and severe alcoholism that the patient requires repeated institu- 
tionalization or imprisonment for his behavior while under tlie influence 
of alcohol. The severe physical malformations mentioned in the Ger- 
man legislation arc those which seriously interfere with locomotion and 
those which are grossly offensive. 

Some laws specify that only the individual with an “incurable” 
hereditary disorder, and whose progeny would in all probability be 
similarly afflicted, may be sterilized, while others assert that the “pre- 
ventable” and not the “incurable” quality of a hereditary disease 
makes sterilization desirable. Tlie proponents of sterilization argue that 
the most extreme cases of mental disease require institutionalization 
in any event, whether from the point of view of the individual or of 
the community, and hence do not need .sterilization. In some countries 
only the individual technically a public charge comes under the provi- 
sions of the law. In others the outward manifestation of a hereditary 
disease and the ability to procreate determine the issue. In a third 
group, carriers of diseased genes in badly affected families, and persons 
affected with noninheritable diseases, can avail themselves of the pro- 
visions of the laAv. 

While taking full account of the hereditary aspects of menial and 
phy.sical diseases and abnormalities, the sterilization laws do not, as a 
rule, cover persons suffering from infectious diseases, or such asocial 
individuals as criminals and habitual paupers. Nor do they apply to 
those individuals w^hose mental and physical condition prevent their 
:^turning to life in the community and necessitate continued segregation. 
The sterilization of institutionalized individuals would be an unneces- 
sary strain and expense, unless institutionalization failed to prevent 
procreation. In Germany the individual adjudicated unfit for pro- 
creation, vho for religious and other reasons objects to sterilization, has 
e alternative of segregation for the period of his reproductive life 
mid in a state-ppervised institution. The age of puberty determines 
in most countries the lower age limit, while the upper age limit for 
women ranges from thirty-eight to forty-five and for men from sixty on. 

^e soeial-eugemc laws in Norway and Finland, and the criminal laws 
m UTcrmany and Denmark contain legal provisions for the castration of 
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of tlie operation resemble those of physiologic sterility from disease or 
other causes. It is, therefore, believed that mental and physical dis- 
turbances are highly unlikely sequelae of sterilization, as it is being per- 
formed under the law. 

The costs entailed by the sterilization proceedings, the operation and 
the hospitalization, are borne by the institution normally charged with 
the care of the defective individual. In Germany, all legal proceedings 
are the financial responsibility of the State; the charges for operation 
and hospitalization are paid by the individual, the siclaiess insurance 
fund, or by the Board of Public Welfare. The sickness insurance covers 
a minimum amount above which the individual is responsible. The 
cost of institutionalization in Germany of those individuals who object 
to sterilization on religious or other grounds must be paid by the 
individual, his family, or Ijy friends, and is never paid by the State. 

Reports on the application of the Danish law show that 127 individ- 
uals have been sterilized since 1929. In the Canton de Vaud, Switzer- 
land, 48 operations were performed during ten years before tJie enact- 
ment of the law in 1928; from that date until Januaiy, 1935, 46 addi- 
tional operations were performed. In other Swiss urban centers, where 
there is no restrictive legislation, such operations are more frequent. 
In Germanjq since the law went into effect on Jan. 1, 1934, the 205 
Hereditary Health Courts have adjudicated more than 200,000 candi- 
dates for sterilization. The vast difference in these figures, even on a 
per thousand of population basis, measures some of the difference among 
the various laws as regards the scope of their compulsory features. 

Experience witli sterilization has been altogether too limited to 
furnish a factual basis for discussing the relative merits of imluntaiy 
and compulsory sterilization. 

Increasing urbanization and mobility of the people, resulting in the 
location of families in new surroundings where the}^ am not known 
by their neighbors or by the authorities, present a serious problem. 
This is the fundamental reason for the much discussed and often 
resented legislative regulations of nutny personal matters. 

Here I may add that sterilization of those deemed unfit for pro- 
creation because of hereditarily conditioned defects is only one part of 
a program to improve the competence and health of the people. The 
European legislation movement to make the issuance of a marriage 
license conditional upon prenuptial medical certification will be, it is 
believed, the most effective single educational mea.sure to improve the 
health standards of the people. 


07 Echo Laxe 
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In charge of the investigation in each country is the Department of 
Public He'altli wliieli is responsible for filing petitions for sterilization 
proceedings. The. inidvidual decisions are made in the name of tJic 
commonwealth after independent referees and special witnesses have 
been heard. Thus the operating surgeon or gynceologist is relieved ol 
the responsibility of decision under llie eugenic provisions of the law. 

In the Scandmavian countries and in Switzerland the authority for 
such decisions rests with tlie Dcparlments of Public Health and Social 
Welfare, Avhile in Germany it is in the hands of the specially constituted 
Hereditary Health Courts. Actual decisions arc usually made by small 
boards, committees, or courts with four to six member.s: a lawyer 
familiar with the routine of the Family or Domestic Relations Courts; 
a ps5"chiatrist; a physician trained in medical genetics; and one or more 
physicians from general practice or engaged in various specialties. 

The German law provides that no medical, legal, or governmental 
official may serve on more than one body rendering decision on a given 
ease. Tliis stipulation has been drawn to prevent, conspiracy against, 
an individual. The sterilization proceedings and liearings are not pub- 
lic, and all relevant data are held confidential, since medical, legal, and 
governmental witne,sses are obliged to divulge information without con- 
straint, Failure to maintain secrecy is ])unishablc by fine or imprison- 
ment. Most of the European laws provide for appeals from the decisions 
made by the responsible authorities. 

Sterilization operations must be performed in hospitals approved by 
the Department of Public Health. Such hospitals must not only be 
equipped with adequate facilities for operation, but must also be pre- 
pared to care for mental cases during the period of convalescence. Only 
surgeons and g>mecologists licensed to practice as “spccialisls'’ in their 
fields are allowed to operate. 

The sterilization laws customarily require that the operation follow 
the decision as soon as possible. The German legislation specifies that 
no person may be subjected to sterilization if the operation would en- 
danger his life. It is partly for this reason that all admissions for 
sterilization are given thorough medical examinations and diagnostic 
laboratory tests. If the surgeon in cliarge of the haspital believes 
.sterilization to be inadvisable because of previously undiscovered disease, 
or because the success of the operation might be jeopardized, the law 
permits a postponement of the operation. 

The operative teelmique is determined by the surgeon, who is thus 
free to use the method most familiar to him. The law specifically states 
that the method of sterilization shall be operative, except that irradia- 
tion is upon special indication permitted for women over thirty-eight 
years of age. Legally, the operation is understood to be a severing, 
tying or occlusion of the vas deferens, or of the fallopian tubes, but not 
a removal or mutilation of any other parts of the reproductive system. 
The operation must not interfere with endocrine balance or with sex 
desire or response. In all European countries a written report on the 
method of operation, the course of convalescence, and on the subsequent 
mental and physical state of the patient must be filed by the surgeon 
with the Public Health Office. ‘ 

In European medical and psychiatric circles it is argued that, with 
operative procedures conservatively limited to the severing, tying, or 
occlusion of the vas deferens or of the fallopian tubes, the after-effects 
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who loops the tube in its middle portion, ligates ivith silk sutures and 
cuts off the loop; of Peitman, who ligates the tube with silk in two 
places about 2 cm. apart, splits the peritoneum exposing the tube, ex- 
cises a section of the tube between the ligatures and then sews the 
split peritoneum over this with fine silk sutures. He calls this, “sub- 
serous partial tubal extirpation”; of Eabinowitz, who does just a 
Peitman, except that he sews the ends of the cut tubes with silk and 
buries the uterine stump in the musculature of the uterus; of Planner, 
who ligates doubly with sillc, cuts between the ligatures, sews the ends 
with silk and buries the uterine stump in the broad ligament; of Hof- 
bauer, who cuts the tube, ligates the proximal end with sillc and approxi- 
mates the round and ovarian ligaments over the stump; of Madlener, 
who loops the tube, crushes it together with mesosalpinx and ligates 
tlie silk or catgut sutur&s; of Williams, whose routine method is to ex- 
cise the proximal end of the tube from the uterine honi by a wedge-shaped 
incision, carefully closing the wound with fine .sutures. 

The late Dr. Hussey of Brooklyn liad an ingenious and fairly simple 
method of ligating and cutting the tube. With the end of the ligature, 
lie pulled the distal portion dovm between the leaves of the mesosalpinx 
in a reversing direction, then whipped this slit over with the same suture 
Avhich Avas carried over to close the opening in the uterine horn. I did 
this a number of times but occasionally general venous ooze necessitated 
a .salpingectomy. 

If sterilization is to be done at the time of an early pregnancy, instead 
of hysterotomy and tubal resection hysterectomy has been advocated. 
It is somewhat more serious surgery and also the resultant lack of 
menstruation may unnecessarily produce mental depression. In the 
tuberculous, it is more to be considered, for among the workers in that 
field there is definite feeling that each menses brings on or adds to 
fever and patients do not do as well. 

With all these in mind, Pomeroy sought for a simpler procedure and 
produced a modification of Madlener ’s method. Madlener cruslicd the 
base of a loop of tube and ligated Avith a sillc suture. Pomeroy caught 
up a loop of tube in its most fiaceid portion, ligated the base Avith 
absorbable suture and cut off the loop. His theory of this sterilization 
AA'^as that tlie peritoneal exudate tliroAim out Avould, after absorption of 
the catgut, make a serous barrier over each cut end. Its simplicity is 
perfectly obvious, and its safety lies in the factor of its short-time con- 
sumption and more particularly its lack of hemorrhage ri.sk. In this 
audience of expert pehne surgeons those tAvo factors may be dismissed 
for discussion. 

As to the surety of this operation, like all others, there has been debate. 
In our original report in 1929 no pregnancias bad followed the pro^- 
dure as done at the Brookljm Hospital or the Methodist Hospital. To 
get experimental confirmation of our clinical re.sults Ave used cats and 
guinea pigs under obsei'A-ation oA'cr several periods of “heat” and ob- 
tained no pregnancies. On opening the abdomen avc found the same 
rasults that avc did in human beings, a specimen of Avhich I have to- 
night. Between the cut tubal ends there is nothing but a fibrous 

peritoneal band. • , 

Lull of Philadelphia in 1935 made the most comprehensive review 
of results of this method. He condemned all others but had an open 
mind as to a better method if it could be found. He criticized the others 
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Eliot Bishop, M.D., Brooklyn, N, Y. 

(From the Ohstetric Service of Hie BrooMijn irospitalj 

A side from tlie indications, wliicli I will not discuss, the subject of 
sterilizalion continues to be a moot point. IMctbods liavc been 
attempted since 1850, and I will refer you lo tbe Avell-knowii works on 
sterilization and contraception for the liistory of Ibis matter. However, 
in Eastman’s article publislied in the autumn number of the Journal 
of Contracepfioji and in Hyams’ addre.ss before tbe American Associa- 
tion of Obstetricians and Gynecologists and Abdominal Surgeons two 
years ago and in a paper by W. P. Nelms and myself publisbed soine 
six or seven years ago, tbe best-known, procedures are referred to. 

One ideal of an}" metbod sbould be for a temporary period, as a 
time may occur in tbe life of many a woman who bas been sterilized 
when sbe wishes, and justifiably, tbat wliat bas been done could be 
undone. Twenty years ago Cary did some experimental work on a 
metal band of resilient consistency tbat could be snajiped around a tube 
like tbe trouser clip for a bic}-clist. He never carried Ibis idea througb 
any practical experiment however. 

In tbe last few years, Sovak, on Holden’s service at Bellevue Hospital, 
bas done well with reconstructing the oviducts damaged by disease. 
Whether or not tliey have attempted any after eleetive sterilization, 
I do not Imow. 

In most instances, however, sterilization is needed for permanence, 
so we win confine our discussion to tbe means of permanently preventing 
conception without resort to contraceptives. Another ideal is a proce- 
dure that can be carried out witli no invalidism. Dickinson and Hyams 
each have attacked this problem with ingenuity. I have seen no figures 
of follow-up to teU what their results may be. Time, in addition to a 
large series of eases, is necessary for more than presumption as to its 
surety. Hyams needs a definite amount of apparatus that is not uni- 
versally at hand. The amazing ability of a hollow muscular tube to 
regenerate itself makes one susiiicious of the scar in tbe uterine born. 
For reason of its safety, we hope that a reasonably long follow-up will 
prove the efficiency of this method. In many instances, the need for 
sterilization crystallizes itself when the abdomen is opened, or about 
to be, and at that time the abdominal attack is justified. 

An elaborate procedure on a tube may develop annoying ooze of 
blood, especially in the presence of a pregnancy. It may also disturb 
the blood supply of the ovar}" witli tlie possiliility of cystic degeneration 
or cystoma formation. 

There have been mau}" attempts to destroy continuity of the fallopian 
^ burjdng the stump, etc., have been done after sev- 

eral different methods, many taking* time and open to the objection of 
produc ing bleeding. The most commonly used methods are : of Kohler, 
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Two nietiiods ^s'ere used by the early workers, one in wliicli tkc x-rays were ap- 
plied to one pelvic area wliicli required treatment over a few weeks or several months 
and the other administering a massive x-ray dose at once. In 1920 Seitz and Wintz-' 
established their ovarian dose, i.e., that dose of x-ray given through the pelvis which 
would suppress the menstrual function. The x-rays were administered in one dose 
through the pelvis directly over the ovarian areas. 

Morton,4 in the United States in 1903, was the first to report on x-raj" treatment 
of fibroid uterus. Originally it was believed that irradiation effect on fibroids was 
due only to its suppressed ovarian function; today, however, we know that irradia- 
tion produces sterilization because it acts directly on the uterns in addition to its 
effect on the ovaries. 

At present our method for sterilization of the female based upon the work of 
B^clere and Solomon^ consists of x-ray therapy to the ovaries and uterus, applied 
through the anterior and posterior pelvis in divided doses over a period of several 
weeks or the insertion of a small quantity of radium into the uterine canal, which is 
left in place for several days. The dirdded dose method is more advantageous than 
the single massive dose because in this method iU effects on the patient of the large 
dose are avoided, menopausal sj-mptoms appear more slowly, the effect is more cer- 
tain; overdosage avoided, and the treatment plan and dose ma}' be varied from 
time to time as the condition of the patient warrants. 

ConditioDS in the female for which sterilization maj'^ he indicated 
can be classed, for convenience, in four large groups: (A) Medical, 
(B) surgical, (C) gynecological, and (D) social. 

Sterilization follows as a neee.ssity when treating malignancy of the 
generative tract, 

I. Reasons for Irradiation . — Irradiation either by means of x-ray or 
radium is a positive, readily administered, harmless procedure for steri- 
lizing the female. This procedure is the metliod of choice, because, ivhen 
properly administered, there is no mortality and no morbidity. Steri- 
lization by x-ray therapy does not neee.ssitate hospitalization as is re- 
quired for surgical procedures, which may often present innumerable, 
difficult conditions for the surgeon, Avhile irradiation is often a simple 
procedure, presenting few difficulties and I’arely anj’’ adverse sequelae. 

Surgical methods, ruiless tliat of total extiiqiation of the reproductive 
organs, have occasionally been unsuccessful in achieving the final result, 
because it has been reported that pregnancies occasionally ensued after 
such procedures. Adequately delivered irradiation will assure the 
patient definite sterility. 

II. IVJien to Select Irradiation . — Assuming that the internist has de- 
creed sterilization to be essential for the patient’s welfare in a ease with 
cardiorenal disease or diabetes, iiTadiation is an efloctive valuable thera- 
peutic method, because one need not contend with operative shock, infec- 
tion, bed confinement, and other operative exigencies. 

Particular attention is called to pulmonaiy tuberculosis in females 
where pregnancy may severely delay recovery or even cause loss of life. 
Sterilization in such cases Is most effective in giving the patient an op- 
portunity to recover. Rather than risk a serious operative proceduty 
when active advanced tuberculosis is present, irradiation certainly is 
tiie method of choice for .sterilization. In young women with active 
tuberculosis, where sterilization is decided upon, iiTadiation may wiusc 
cessation of menstraation for only a year or two, and then permit its 
resumption when the diseased lung condition has been .sufficiently ar- 
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for pregnancies tliat had foUowed, and subsequent operation for ovarian 
cystic disease. Of 223 patients, lie had a follow-up of 72 per cent with 
110 prGgn&ncics. Ho'svcvGrj licrc is a concTiliou in ^vl\icll pi actically a 
100 per cent of follow-up really exists, for if a pregnancy occurs, the 
patient immediately reports it to tlic operator, usually with yindietion ! 

A few cases have been brought to my attention, claiming failure. One 
was a patient at the Jewish Hospital of Brooklyn who had an ectopic 
pregnancy. Inquiry developed that the sterilization attack was not 
done by the Pomeroy technic. A similar report came from the Methodist 
Hospital, but I was unable to ascertain the details. Within a fortnight, 
however, there was reported from the Peck IMcmorial Hospital^ an 
ectopic pregnancy in a woman who had been operated upon by technique 
identical vnth ours, I feel quite certain. Kellogg of Boston reported 
two cases that he did in the course of cesarean sections; he filed elaborate 
studies of the histology of the removed tubes recovered at second opera- 
tions. He and I are led to believe that he did not take up a long enough 
loop of the tube on one side or the other. 

With the long series that Lull has rc])orled, more than one hundred 
at the Brooklyn Hospital and possibly an equal number at the IMethodist, 
and unlcnovni eases from other institutions, I feel that, with inquiry, 
500 eases could be found. .With only one case of subsequent pregnancy, 
I believe that we have, for the present, the most satisfactory method, 
for it is simple, safe and as sure, at least, as is humanly possible. 


STERILIZATION BY IRRADIATION^ 

Ira I, Kapl.vn, B.Sc., M.D., New York, N. Y. 

(From the Division of Cancer, Department of Hospitals, New Yorh City and Jiadia- 
tion Therapy Department, Bellevue Hospital) 

T he subject of sterilization of the female is of grave importance to 
_ the radiation therapist, because of the numerous conditions and 
lesions associated directly or indirectly with ovarian or uterine phys- 
iology Avhich he is called upon to control by a modality that is a new- 
comer among the customary standardized therapeutic means heretofore 
employed. 

Until the begimiing of the twentieth century, surgery was the only 
means of sterilizing the female. Then closely following the diseovei’y 
of _ x-ray and radium, therapists discovered the biologic possibilities of 
this radiant energj’’. At first only its destructive qualities were noted, 
but soon the positive biologic and physiologic effects of x-ray and radium 
to stimulate or destroy cellular activity were recognized. 

In 1904 Halberstaedten based on the work of Albers-Schoenberg2 who was the 
first to produce aspermia in the males by x-ray and that of Bergonie and Tribondeau,3 
who f ormulated^ the law that immature cells and those in a state of active division 
are more sensitive to irradiation than are cells wliich have already attained their 
a u t morp lologic and physiologic character, reported his observations with ref- 
erence to the selective action of x-rays on ovarian tissues, and this developed the 
logical basis for treatment of gynecologic conditions. 
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is present, contraindicating radical surgical procedures. But in young 
women radium is more likely to cause permanent destruction of the en° 
dometrium than does x-ray. In very obese women, x-ray is ineffective 
because an insufficient depth dose reaches the pelvic organs, and, there- 
fore direct radium application in the uterus is necessary to control the 
condition. In cases where adequate x-ray therapy has failed to effect 
the desired results, subsequent radium therapy is indicated. 

In cases of young females with some general condition necessitating 
sterilization, irradiation is the method of choice. Assuming a case 
of tuberculosis, where it is hoped to arrest the chest lesion, temporary 
amenorrhea would be the ideal aim. In .such instances, x-ray therapy 
alone is advised. Formerly, radium therapy was deemed preferable in 
young women, since small doses destroyed the endometrium, but spared 
the ovary to a great extent because of the protection offered by the 
distance of the uterine canal from the ovary. In our experiments, re- 
ported in 1936,” we determined that only about 24 per cent of the 
radium dose given in the uterus reaches the ovaries. However, whereas 
menstrual function has quite often been resumed after x-ray therapy, 
it is more likely to be permanently .suppressed following radium therapy. 

The effectiveness of irradiation depends upon : 

1. Age. — The younger the patient, the less the permanency of steri- 
lization, and the older the patient, the nearer she is to the menopause 
period, the more rapid and permanent the sterilization. Rubenfeld and 
Maggio,^” based on the study of a large number of patients treated at 
Belle\T,ie Hospital, determined the chance of resuming menstruation 
after irradiation to lie, in the age group of twelve to eighteen years, 
100 per cent, between the ages of thirty-three and thirty-nine, only 53 
per cent and in patients over fifty-three years of age, 0 per cent. The 
age group between nineteen and thirty-two years usually resumes meu- 
strual function in about 75 to 80 per cent of the cases treated. 

2. Method Em-ployed and Intensity of Dose Administered. — Tlie more 
intense the x-ray therapy administered directly to the ovaries and uterus, 
the more permanent the results. In radium therapy, tlie amount of 
dosage, the thickness of the filter used, the length of time employed for 
the application — all these vary the effect of the irradiation. In our 
opinion, radium therapy when properly used will more positively steri- 
lize the female than will x-rays. The more intense the given dose, the 
more positive the results. 

3. Physical Size. — The stouter the patient, the less intense the radia- 
• tion reaching the ovaries or uterus. A greater surface dose of x-ray 

is required in a .stout person in order to increase the percentage of 
depth dose reaching the uterus and ovaries. 

4. Condition, of the Pelvic Organs, and Pelvic Infection. — Where the 
uterus is sclerotic and small and the ovaries fibrotic, the reaction to 
irradiation is .slow. In multiple fibroid.s, the effectivene.ss of irradiation 
is much lessened because of the multi pliciW of the lesion. E.x'traor- 
dinarily large fibroids are but slowly affected by irradiation, yet ui 
many instances irradiation is most valuable for the treatment of large 
fibroids when surgery is contraindicated. The pre.senee of marked 
pelvic infection ])rcvcnt.s effective reaction on the ovaries and uferu.s 
until the inflammatory condition has subsided. In the j)rcsencc ot 
pelvic infection, pus tubes and pyometria intraeavity radium t}icra}>y 

is contraindicated. 



KAPLAN : 


STEINLTJ5AT10N BY IKBADIATION 


509 


rested^ This, to be sure, would be an ideal condition but, unfortunately, 
it cannot be promised in eveiy instance, althougli it does occur in a 
sufficient number of cases to warrant, it as a therapeutic measure of real 

worth . 

In women with severe thyroid toxicosis with pregnanej' contrain- 
dicated, irradiation because of its freedom from shock or other operative 
exigencies is the method of choice for sterilization. 

In leueemia, stei’ilization by irradiation is the most eifective method 
of treatment. 

Although the hormonal relationship is still to be definitely and ade- 
quately established, we advise total sterilization in women of menstriial 
age a\4o have carcinoma of the breast, especially when associated with 
bone metastases. This procedure is based upon the clinical observation 
over many years, that patients with breast malignancy, who were un- 
fortunately permitted to go through a pregnancy, had a definite aggr«a- 
vation of the cancer. In recent years, the influence of the estrogenic 
and lactogenic hormones of the ovary and pituitary upon the breast 
tissue has been demonstrated by Taylor*^ experimentally and clinically. 
Therefore, when it has been decided to sterilize such a patient, rather 
than submit her to another operative procedure, it is advisable to recom- 
mend sterilization by means of irradiation. 

Often we are confronted with the problem of a woman over forty-five 
years of age presenting symptoms suggestive of the climacteric, and 
serious enough to necessitate operative intervention, with hormone 
therapy proving valueless. In such conditions irradiation is effective 
and harmless in relieving these .symptom.s, especially the ])rofuse metror- 
rhagia wliich sometimes characterizes such changes in the female. 

■When, in occasional instances, an endometriosis is encountered, irra- 
diation can be administered to the ovaries, and thereby inhibit en- 
dometrial activity at the site of the neoplasm. This method is superior 
to operative removal of the tumor mass along with ovariectomy, "With 
irradiation sterilization, there is no associated operative risk nor mor- 
tality. 

III. Methods and Technique. — a. X-ray therapy is the most feasible 
method to employ for sterilization. Patients can Im treated ambulatory 
with little distress and minimum amount of disturbance. 

b. Radium therapy may be employed, but in most instances this re- 
quires hospitalization. X-ray therapy is the treatment of choice in such 
conditions where any type of surgical procedure is contraindicated, and 
therefore radium therapy, entailing the introduction of radium into the 
uterus, a surgical procedime, may not be emifioyed. 

c. In those conditions where patients are close to the menopause, in 
the ease of thin patients and in those who for economic reasons cannot 
afford the necessary hospitalization required by radium therapy, it is 
better to employ x-ray therapy. 

d. X-ray therapy is used for temporary sterilization in young women 
or where temporary amenorrhea is required for relief of local or general 
conditions, because of the greater ease in controlling the administered 
dosage. At present, we have definite physical means of measuring a 
specific unit of x-ray dosage under standard conditions. 

The use of radium is advised -where bleeding is profuse and there is 
immediate, urgent need to arrest hemorrhage, and where severe anemia 
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Irradiation sterilization is of equal worth and effectiveness with 
surgery, without the latter's associated mortality and morbidity, 
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STEEILIZATION PEOM THE POINT OF VIEW OF THE 
OBSTETEICIAN AND GYNECOLOGIST^ 

B. P. Watson, M.D., New York, N. Y. 

M y VIEWS on this subject can be best and most briefly expressed 
by presenting to you an analysis of the public ward cases in which 
sterilization has been carried out in the Sloane Hospital for Women 
during the past five years, 1931 to 1935 inclusive, Dmlng these years 
we have sterilized 172 women : 44 in 1931, 28 in 1932, 46 in 1933, 27 in 
1934, and 27 in 1935. This gives an average of 34 per year. The aver- 
age for the four years 1921 to 1924 was 13.6. It is thus evident that 
we are stex-ilizing more women today than we were ten and fifteen years 
ago. 

The total number of deliveries in the public wards of tlie Sloane Hos- 
pital for Women averages 1,575 per year. This gives a case incidence 
for sterilization over the past five years of approximatebv 2.17 for 
every one hundred patients delivered. 

Indications for Sterilization . — In 28 per cent of the cases the patients 
were sterilized primarily because it was not desirable that tliey be sub- 
jected to futui’e cesarean sections. Thii'teen per cent of the cases were 
from the gjmecologic wai’ds and .sterilization accompanied a plastic 
operation. In 20.4 per cent sleiulization was done because of toxemia of 
pregnancy, including nepliritis and hypertension, and in 14.4 per cent 
because of heart disease. The heart disease in these eases was chiefly of 
the I'heumatie valvular type, althougli a few eases of sypliilitic heart dis- 
ease and one case of congenital heart disease arc included. In 8.4 per 
cent the indication was of a neurop.sychiatric nature. Among the.se are 
included several ea.ses of psychoueuvosis, p.sychosis, mentally defective 
individuals, grand mal, one ease of multiple sclerosis, and one of dis- 
seminated sclerosis. In 4.2 per cent tuberculosis of one sort oi- another 
was the indication. In 2.4 per cent it was diabetes. There were two 
cases of central nervous .sA’stem .syphilis, Ixi the i-emaining cases tliere 
was a variety of indications; in tw'o a jirevious nephrectomy had been 

ty.eaU before Oie Section on Gynecolo«- nriU Cb.-itetrlcK, New York Atfi'lemy of 
Medicine. November 2S. 193C. 
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■ Complication.s.—ThQSQ may bo due to: (1) Condition within the pa- 
tient, (2) errors in technique, and (3) untoward effects. 

1. Occasionally, radium application is made in the uterus ^\ hen an 
unrecognized latent pelvic infection is jiresent, lighting up tlic infection 
with subsequent formation of salpingitis and, in some inslancc.s, peri- 
tonitis. An unrecognized pregnancy may be aborted or tlic embryo 
destroyed in utero with the formation of jiyomct.vitis. 

2. Errors in technique may cause distressing or even Jalal conditions. 
Too intensive a dose, or x-ray improperly admini.stercd, may re.sull. in 
superficial burns of the shin, epilation of pubic liair, telangiectasis, and 
fibrosis of the abdominal wall. In some instances intestinal distvuhances, 
colitis or proctitis, may occur. Tliese may sometimes be ulcei’at.ive in 
character. 

Poor or careless technique when radium is inserted into the uterine canal 
may result in perforation of the uterus. Sliould tliis occur accidentally, 
the radium is withdrawn and the patient treated exiieetantly. If the 
radium procedure has been carried out under aseptic conditions, healing 
takes place without further disturbance. If the dose is too intense and 
the radium improperly applied, fistulas into the bladder or rectum 
may occur; proper iilacement of the radium apyfiicators and careful 
packing of the vagina will militate against such sequelae. 

3. In some cases, sterilization intended as a temporary measure may 
create permanent amenorrhea and sterility, and the patient should al- 
ways be told of this possibility. In a few instances irradiation steriliza- 
tion may result in a too rapid onset of the menopause. In such cases, 
irradiation over the pituitary may relieve the distressing .symptoms 
associated with menopause changes. 

Radiation Sickness . — No matter what method of irradiation is em- 
ployed, radiation sickness, nausea, vomiting, and malaise, may occur in 
some eases. Its cause is not as yet understood nor is it known why it 
should occur in some patients and not in others. Dietetic control, 
citric acid fruit juices, calcium gluconate, liver extracts, sedatives such 
as luminal or nembutal, atropine and sodium bieaihonate, are all useful 
in treating- this condition. In some instances, .symptoms are so severe 
as to require rectal feedings or intravenous infusions. Roentgen sick- 
ness, though at times very distressing to the patient, is rarely fatal. It 
ceases Avith the conclusion of the irradiation. 

CONCLUSIONS 

When properly administei'ed by an experienced and trained theraiiist, 
sterilization by irradiation is effective and at the same time produces 
no untoward effects. Occasionally, irradiation sickness may occur, re- 
quiring special attention, but this condition is relieved ndth cessation 
of the treatment. When radium is emplojmd, proper surgical precau- 
tions are ^sential to prevent infection or perforation. Radium therapy 
must not be administered in the presence of adnexal infection. 

In young women, sterilization may be permanent instead of temporary 
and in some cases sterilization by irradiation may not prove effective, 
requiring subsequent surgical procedures. 

To obtain effective results, it is essential that irradiation sterilization 
be carried out only by those properly prepared by training and expe- 
rience in the employment of x-ray and radium therapy. 
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advised against sterilization; but, if after due consideration she and lier husband 
stiU insist, her request would be acceded to. The advice against sterilization at a 
first section is, however, usually taken, for in the 23 cases in which such sterilization 
was done, definite indications against future pregnancies were present as follows: 
toxemia of various types 8; heart disease 8; tuberculosis 2; and one each of hydro- 
nephrosis, diabetes, mental defect, previous plastic operation in a para iii, and 
placenta previa in a para iii. 

The choice of sterilization at the time of the second and third cesarean sections 
was much more freely exercised. It was done in 21 cases at the time of the second, 
and in 26 at the time of the third, section. In most of these patients there was 
present only a mechanical impediment to normal delivery and no pregnancy com- 
plications, so that sterilization was done simply to protect them against the risk 
of a future laparotomy. 

The method of sterilization adopted in these cases of cesarean section varied; 
in some it was resection of the tube; in others subtotal hysterectomy. I believe 
that the latter is the procedure of choice if the patient will consent. It does not 
take longer to do than suture of the uterine wound and tubal resection, there is less 
blood loss, and the convalescence is easier and safer, for the organ in which infection 
is most likely to develop has been removed. 

Provided the patient has not a “sentimental attachment’'" to the menstrual 
function, most of them wdll consent to this procedure if a little time is taken to ex- 
plain to them that if they are to have no more pregnancies, the uterus is a useless 
organ, and that its removal w'ill in no way unsex them. In my experience removal 
of the uterus does not tend toward an earlier menopause. 

Sterilisation at the Time of Abdominal Hysterotomy . — In the second group of 
cases, sterilization was done at the same time as a hysterotomy for the removal of an 
ovum before the period of viability. After fourteen weeks of gestation, we believe 
that the removal of the ovum is more safely accomplished by hysterotomy than by 
any method of dilatation or packing of the corvi.v. Vaginal hysterotomy is the 
method of choice in such cases if sterilization is not indicated, abdominal hysterotomy 
if it is indicated. Sterilization by resection of the tubes through the vaginal fornix 
can be done and is done by some operators at the same time as a vaginal hysterotomy. 

I personally do not like it as the blood lo.ss from the incision of the cervix and the 
emptying of the uterus obscures the operative field and so verj’ often renders the 
operation “sloppy.” 

In those cases beyond three and one-half months then, we regard the sterilization 
as an incident in the course of terminating the pregnancy by abdominal hysterotomy. 
But in 44 per cent of our cases of hysterotomy and sterilization, the pregnancy had 
not advanced beyond the second month. In these the pregnancy could liavc been 
easily and safely terminated by a simple dilatation and curettage. It might he 
said of them that the hysterotomy was an incident in the course of the operation 
for sterilization, the opening of the abdomen being necessary only for the latter 
procedure. 

Little need be said regarding the third group of cases, those in which some 
gjnecologic plastic operation had been carried out; a high amputation of the 
cervix, the repair of a large cystocele or rectocelc, tlic repair of a long-standing 
third-degree tear, the repair of a bladder or rectal fistula, all of these render future 
childlwaring undesirable. All of these women have borne children .and in most of 
them the operative procedures are not done until they have acquired what they con- 
sider a sufficient family. If there is any doubt as to their capacity to use some con- 
traceptive device, or if they are unwilling to do so, steriliz.ation is indicated. 

I am Dol going to discuss the technique of .sterilization further than 
1o say that in thase casas in whicli hj’stercctomy i.s not done, I personally 
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done two were cases of malnutrition and there was one of cacli of the 
following : nephrosis, recurrent nephrolithiasis, previous pyelonephritis, 
hydronephrosis, ulcer of stomach, stricture of rectum, anemia with 
splenomegaly, hyperemcsis gravidarum with syphilis, recent pleurisy 
with sjTphilis, and obesity in a para viii. As will he stated later on, in all 
of these patients, there were other definite indications for a laparotomy- 
In connection with these figures and in comparing them with statistics 
from other hospitals, it should he remcnihered that the Sloaiic Hospital 
is a voluntary and a teaching hospital, and that in selecting cases for 
admission, preference is given to those which exhibit, some abnormality. 
The circumstances under which thc.se 172 w*omen were sterilized w'ere as 
follows : 

1. At the time of cesarean section in order lo protect the x)atient from the ri.“lv 
of futnre sections, or from the risk entailed hy fntnro pregnancies, in. the presence 
of some condition, such ns heart disease, wiiieli rendered (lie tir.st section necessary, 
41 per cent. 

2. Along n’ith hysterotomy in patients in whom, because of some complication, it 
was deemed wise to terminate pregnancy in the early moiiths and in whom any sub- 
sequent pregnancy would entail an equal or greater risk, 40 per cent. 

3. As part of the procedure in extensive plastic operations on the cervix and pelvic 
floor accompanied by suspension of the uterus, 33 per cent. 

In only one case was sterilization deliberately done as a procedure 
per se in the absence of pregnancy or other gynecologic operations and 
in that one the x-ray method was used. In all the others sterilization 
was performed in conjunction with oilier operative procedures, notably 
cesarean section and hysterotomy. 

Such, a policy could not have been followed had we not had a con- 
traceptive clinic to which we could refer all patients presenting any 
condition rendering future pregnancies dangerous, Tlie contraceptive 
advice there given has saved many women from operative sterilization. 
However, quite a number who have received instruction have, usually 
because of carelessness, become pregnant and they constitute quite a 
large percentage of the hysterotomy and sterilization case.s. 

If contraceptive advice lias been given to a patient on a sufficient 
indication and she subsequently becomes pregnant, tlierapeutic abortion 
is usuall.v advisable. As her failure to prevent this one pregnancj’' is 
presumiitive evidence of future failure, she is given the option of surgical 
.sterilization at the time of the operative termination of the pregnancy. 
It is our experience that the average clinic patient is less able or less 
willing to carry out contraceptive technique than is the average private 
patient, so that sterilizing operations are more often called for in the 
former than in the latter. 

We shall now take up in detail each of the three groups of eases men- 
tioned above : 

1. Sterilizalion at the Time of Cesaream Section. — Seventy-one cases. The in- 
dications for sterilization in t]ie.«e cases were: (a) To prevent the risk of a subse- 
quent section j (b) the presence of some condition rendering future pregnancy 
hazardous. I personally believe that a woman has the right to ask for sterilization 
at the time of a first cesarean section. If the section has been done because of 
pelvic abnormality or other conditions wliieli simply prevent normal labor, and there 
is no condition present which, would leuder subsequeut pregnancy dangerous, she is 
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WilliajM J. McWilllyms, New York, N. Y. 
(Attorneij-at-Laiv) 

T he State of New York and nineteen other states in tlie United 
States have no statutes relating to human sterilization. The other 
twenty-eight states of the Union have laws providing for either com- 
pulsory or voluntary sterilization of mentally deficient or unfit persons, 
and pursuant to these laws at least 23,118 operations have been per- 
formed. Among these twenty-eight states there are four (Connecticut, 
Iowa, Kansas and Utah) that limit sterilization in private medical prac- 
tice to cases where the performance of such operation is a “medical 
necessity. ’ ’ 

An examination of all the varied relationships betAveen the laAv and 
liAunan sterilization is a subject too wide for this brief sj’^mposium. But 
the topic uppermost in the minds of most physicians may be stated 
in these terms: What is the civil and criminal Liability, if any, of the 
operating physician in private practice in the United States Avho per- 
forms a vaseetomj^ or salpingectomj’^ ? This limitation of the question 
makes possible a brief discussion of the major legal considerations im- 
portant to the operating physician. 

The first consideration in private practice in aU cases is to obtain 
a consent to the operation from the patient. Judge Cardozo, noAV in 
the United States Supreme Court, stated the rule as to civil liability 
applying to all surgery, in these Avords: “A surgeon aa'Iio performs an 
operation AA'ithout his patient’s consent commits an assault for Avhich 
lie is liable in damages . . . except in cases of emergency AAdiere the 
patient is imconscious. ...” 

Likewise, if the operation AA-^ere performed Avithout the patient’s con- 
sent, it AAmuld constitute criminal assault, as Avell as civil. 

A proper perspectiA’-e in applying the laAV to sterilizations may be 
kept if familiar types of sterilization cases are first considered. The 
report made hei’C this evening of AA'ork done at various hospitals .sIioaa'S 
that medical indications may require the removal of the uterus or the 
OA'aries, or the seA^erance of the fallopian tubes or of the vas deferens as 
an incident to the cure or piwcntion of disease. In such cases the 
usual routine hospital consent from the patient to operate is a complete 
shield to the operating physician against civil and criminal liability, 
even though the poAA'cr to procreate has been destroyed, provided the 
operation is performed Avithout negligence. Nobody is even mildly .sur- 
prised at such operations or at the laAA'. They arc CA'cryday medical 
cxpei’ience. 

But suppose the sterilization of either the man or Avoman is solely 
for eugenic purposes? ^ ... 

Recently a brilliant professional man disclosed to his physician in 
Ncav York a family history of physical disorder and mental disease 

•Read before the Section on Ob-tetries nml GynfTolo;:>% A'orh Acn.Icniy of 

Medicine, November 21, 
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prefer resection of the isthmic portion of the tube, covering the proximal 
end accurately with the peritoneal folds of tlic broad ligament.. I may 
have had failures by this metliod Init none have .so .fai* come to my notice. 
In our present hospital sei-ies, two patients became pregnant subseciuent 
to a supposed sterilization, one by resection of the cornu and one by 
resection of the middle third of tlie tube. Tlie following gives tlic per- 
centages of tlie various procedures used by all members of tlic statl': 

(1) Ligation and re.section of middle or isthmic portion, 51 per cent. 

(2) Eesection of cornu, 21.4 per cent. (3) Pomeroy, 15 per cent. (4) 
Ilysterectomy, 9.4 per cent. (5) Radiotherapy, one ease. 

Prom this brief summary, it is evident that in the Sloane Hospital 
sterilization is done in the majority of cases for conditions which render 
further childbearing liazardous to the mother. In only a small minority 
has it been done for eugenic roa.sons. The explanation for this is to be 
found in the comparatively small number of eases in tlie latter category 
which came under observation. When a definite eugenic indication is 
present, we believe sterilization is in order. 

Finally, sterilization is called for in anj* ease only beciiusc contracep- 
tive methods are still imperfect. When a method, biologic or other, is 
evolved Avliich is 100 per cent certain, and which does not emotionally 
upset either partner, sterilization will be unnecessary. 

As surgical sterilization of the male is an easier and much less hazard- 
ous operation than that of the female, it might be thought, that many 
devoted husbands would choose to have this done in order to save their 
Avives. In my ivhole professional experience only one, and he a medical 
man, has made this choice. 
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tionedj Connecticut, Iowa, Kansas and Utah, where it has not yet been 
decided by the courts whether such case would come within “medical 
necessity. These states will probably follow the Minnesota ruling 
above mentioned. 

Suppose a woman, in order to remove the dread of unfit children or 
of dangerous pregnancy, goes to a physician and is sterilized without 
notifjdng her husband. In the few eases that have been considered, 
it is agreed that if the wife’s consent is obtained, the consent of the 
husband is not necessary. If the husband’s consent is not necessary for 
an operation on the ^vife, her consent should not be necessary for an 
operation on him. However, a prudent physician can avoid any question 
on this point by requiring both to join the consent, which should contain 
a plain statement of the nature and effect of the operation. 

Suppose a patient under twenty-one years of age requests a sal- 
pingectomy or vasectomy for therapeutic or eugenic purposes; let us 
say, a boy or girl in the teen age. Such cases are not uncommon. 
If the purpose of the sterilization is therapeutic and incidental to the 
treatment of the patient’s disorder, then the consent of at least one of 
the minor’s parents or of the minor’s guardian must be obtained before 
the operation is performed, and it would be advisable for the phj'sieian 
to obtain the consent of the minor where such minor is old enough to 
comprehend the operation. 

However, if the proposed sterilization of a minor is for eugenic pur- 
poses, then the minor should be required to join with at least one of the 
parents, or the guardian, in the request and consent for the operation, 
and the physician should make very sure that the minor comprehends 
the nature and result of the operation. 

If the minor happens to be married or emancipated from his or her 
parents, then such minor may be treated like an adult, although pru- 
dence on the physician’s part -would cause him to get consent of both 
parties to the marriage before operating on the minor spouse. 

Finally, .suppose the patient is a mentally defective person who has 
not been judicially declared incompetent. The physician in private 
practice who sterilizes a person of this clas.s incurs a risk of civil, and 
possibly criminal, liability because the validity of the patient’s consent 
may later be challenged. The physician must be prepared to show 
that such mentally defective patient had sufficient intelligence to under- 
stand that he or she could not beget children after the operation was 
performed, and requested the operation. 

It is for the .special benefit of mental defectives that many states 
have passed sterilization laws. The most highly regarded and widely 
used .statute of this kind is in California. It provides that .sterilization 
by vasectomy or salpingectomy is a prerequisite to the release^ of 
mentally defective persons who have been committed to stale institu- 
tions, and it also provides for voluntary sterilization upon request of 
parent or guardian of a mentally defective minor or an incompetent 
adult. Vermont has another type of sterilization law providing for 
voluntarv sterilization of adults or minors who are mentally defective, 
but the law contains no compulsory features. The Virginia statute, 
famous for being upheld by the U. S. Supreme Court in Buck vs. Bell, 
is entirely compulsory in its provisions and covers mentally defective 
per-sons iii state institutions. 
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through two generations of ancestors and extending to Ins brothers and 
sisters, altliough the patient was apparently normal. The pliysician 
a«Teed with the patient that, his offspring were likely to inherit the 
same disorder, and upon the patient's request, jierformcd a vasectomy. 
This was proper action on the ]ihysiciairs part. It is lawful in iScw 
York and probably in all states for a physician to perform a vascetoniy 
or salpingectomy hi private practice on a sane a.dult for the cugenie 
purpose of preventing procreation of children likely to be inentally 
defective or unfit. Po.ssible e.xceptions to this general rule might arise 
(though it seems unlikely) in Connecticut, Utah, Kansas and Iowa, 
under future judicial interpretations of what is meant by “medical 
necessity’’ as contained in their special statute.s limiting private ster- 
ilizations. 


In the New York case just mentioned, the general criminal statute 
of the State covering maiming or mayhem does not apply, because the 
essential element of criminal intent to injure or maim is entirely lacking 
on the part of the physician. Further, there is no legal duty in the 
United States to have children, so the patient is not evading a civil 
obligation. The intent and purpose of the operating physician is the 
same as purpose approved in the famous case of Buck vs. Bell (274 U. S. 
200) in which the Supreme Court of the United States held constitu- 
tional a Virginia statute compelling sterilization of feebleminded per- 
sons for eugenic purposes. This case of Buck vs. Bell definitely estab- 
lished the propriety of eugenic legi.slation. The constitutionality of 
laAVS providing for tlie sterilization of the unfit has been established 
in a number of states. 


Now suppose the requested .sterilization by vasectomy or salpingec- 
tomy is sought solel}’’ to remove danger of pregnancy of the wife? 
This type of case was considered bj’’ the Supreme Court of jMinnesota 
in 1934 (255 North 'Western Reporter 620). A husband had himself 
vasectomized for the protection of his wife against another pregnancy. 
The operation was unsuccessful; tlie ivife delivered a healthy baby. 
The husband sued the surgeon for damages. The sui’geon, among other 
defenses, set up the novel plea that the performance of a sterilization 
opei’ation on a healthy man was contrary to public policy and therefore 
illegal. The court found against the plaintiff on general grounds, but 
concerning this plea, the Court said, “Aside from the statutes in the few 
states that have prohibited it, we find no judicial or legislative an- 
nouncement of public policy against the practice of sterilization. Cer- 
tainly even in those states with statutory prohibition the exception of 
medical necessity would justify the physician in performing the opera- 
tion here alleged. Plaintiff was married and presumably would remain 
married to his present wife, who had been competently advised of the 
danger of further prepaney.” (Rather than subjecting the wife to 
an operation for sterilization.) “It was entirely justifiable for them 
to take the simpler and less dangerous alternative and have the hus- 
band sterilized. . . .We therefore hold that under the circumstances 
of this case the contract to perfoi’m sterilization was not void as against 
public policy, nor was the performance of the operation illegal on that 
account.” 


It appears that there is no legal hindrance in private practice to 
perfornung a vasectomy for the purpose of preventing pregnancy in 
the patient’s wife, except possibly in the four states preidously men- 
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:^rtlier, sterilization of tlie feebleminded is easy to advocate. We 
believe that 90 per cent of the cases of feeblemindedness show hereditary 
influence. In this matter we are undoubtedly breeding from the bottom", 
and we spend six times as much bringing up one mentally defective child 
as we do a normal child. Furthex’, it would seem someliow proper 
that the group that pays for the suppoxi; and upbi’inging of tlie off- 
spring of defective individuals should have some say regarding their 
multiplication. However, there are five or six times as maixy eases of 
minds somehow disordered, outside institutions as in them. If we 
could devise a fitting standax’d for feeblemindedness, that is if we can 
catch the feebleminded and properly christen them — and tliere’s tlie 
rub — I believe we can propexly sterilize them. 

In fixxe, sterilization of the feebleminded, if done largely and thor- 
oughly, would, I believe, aid our civilization. Steillization of manic 
depressive individuals might add to the human happiness of our im- 
mediate future, but almost certainly would slow up advancemeixt of hu- 
manity in tlie long view. One daj’^ we will Icnow more; then pexlxaps we 
can act firmly. 

Men die, the ordered detail of each successive civilization dies, but 
from each wreck a thought, a theory, a conception of beauty, is saved, 
and serves as a torch to light the ways of men who seek again to build up 
the edifice of human society. Our knowledge is not quite sufficient to 
tell us what kind of mind will come fx*om a particular kind of body, 
strong or ill. We can as yet only breed from the physical standpoint; 
and uniform physical perfection may contx’ibute little, from generation 
to generation, to the advancement of thouglit or beauty, or tlie love of 
knowledge. 

410 East Fifty-Seventh Street 


STERILIZATION FROM THE STANDPOINT OP THE 

INTERNIST^' 

JoixN Wyckhoff, M.D., New York, N. Y. 

(From Ihc Feparimeni of Medicine of Uie Nexu Tori; Vnivcrsitxj Medical CoUcije) 

T he interest of the internist in the subject of stex’ilization must be 
an interest which is broader than the effect of pregnancy upon 
chronic disease. It must include the effect of pregnancy on the patient 
who has chronic disease and that iiaticnt’s environment, and also the 
effect of sterilization upon a womaix of childbearing age who has no 
chronic disease. Prom the axTangement of this program I assume that 
others will disenss the vax’ious methods of the prevention of pi’egnancy. 
For these I’casons I will limit myself as far as possible to discussing preg- 
nancy as it affects the mother and child in chronic disease. I say chronic 
disease, for in acute disease it is difficult to think that jierinanent steri- 
lization would ever be indicated. Such impressions as I shall give will 
he the impressions gathered by our staff at Bellevue. 

T will speak first of iiregnancy in the course of chronic diseases of 
tlie blood-forming organs. Numerous reports of succes-sfiil ])rcgnancy 

• Hc.ifl before the Section on Obptetrlc.s .ond Oj-necolo^O'. Nfi'v VorJe Acndeniy cf 
Mi-Oicine, November 21, 1926. 



STERILIZATION AND EUGENICS^ 

Foster Kennedy, M.D., F.R.S. (Edin.), New York, N. Y. 

(From the Department of Neurology, Cornell University Medical College) 

I N THIS sphere of thought it is easy to be dogmatic, difficult to be right. 
For only fifty years lias man been conscious of his own evolutionary 
development, and already many begin to realize that he will soon reach 
out toward conscious direction of that development. It is doubtful if 
as yet our brains are big enough, or our knowledge deep enough, to 
direct properly so gigantic an adventure. We Avould seem to have 
achieved our unique position of supremacy in the animal world by some 
inner power forbiding us, at any evolutionary crossroads, to take the 
path of specialization. We can see, but less well than an eagle — licar 
and jump, less well than a cat — swim less well than do fi.shes, and jump 
nimbly in the tree tops less well than our ancient collateral cousin, the 
ghostly Tarsius. If we really were to succeed in breeding for perfection 
as we do milch cows, we would be tempted to specialize, and to what end 
would we do so? What quality would we pick? Our figures show that, 
of the children of a manic depressive, mated to a normal, onc-lhird are 
manic depressive and of the children of a manic depressive mated to a 
manic depressive, two-thirds have the disease. One might say that this 
is prima facie evidence for sterilizing manic depressive individuals; but 
again one must look at the question from another point of view. We 
do not advance from century to eentuiy, from civilization to civilization, 
by reason of the mass of mediocre people, but b.y the ideas springing 
from the minds of the brilliant fcAV. These brilliant few have often been 
cyclothymic persons who, afflicted often in their lives by periods of 
desperate depression, illuminate the world by fiashing thoughts which 
come when energies and mental quickness ai-e enormously increased dur- 
ing their periods of elation. 

Sparta practiced infanticide more widely than other states for a mili- 
tary end. The Lacedaemonians were perfect, as a pack of wolves is per- 
fect, but the glory of Grecian thought did not come out of vSparta. 
Julian Huxlej’- has lately pointed out that it is improbable that human 
altruism wifi very greatly increase unless we entirely change our habits 
of procreation, setting aside individuals solely for this purpose, as do 
the insects, who have established thereby a rigid caste system. It is 
surely doubtful if man is ready to act on biologic truth when he is clearly 
content politically to live under a biologic lie. Germany at present 
has ordained that persons with schizophrenia and manic depressive in- 
sanity should he sterilized. When we consider that no man living laiows 
anything of the pathology underlying these two conditions, it Avould 
seem premature and improper to lay unwitting hands upon them. How- 
ever tliere is something to be said for the idea, not just of sterilization, 
but of castration of the criminal insane, in that eunuchs retain their in- 
tellect but lose initiative and emotionally are ideal seconds-in-eommand. 

MeSI Novemb^r^l^S. O^^tetrics and Gynecolog>% New York Academy of 


519 



522 AMEEICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

essential hypertension; (2) the influence on pregnancy 0 / glomerulo- 
nephritis, essential hypertension and previous toxemia of pregnancy. 

Active glomerulonephritis is a distinct contraindication to pregnancy. 
This is especially true when renal function is impaired. It is almost in- 
variable that when a young woman with active glomerulonephritis be- 
comes pregnant, in the first trimester there occurs an increase in pro- 
teinuria and hypertension. The mechanism is most likely a further de- 
gree of angiospasm on already sensitive arterioles. While there is no 
clear evidence to indicate that this type of exacerbation results in per- 
sistent further loss of renal function (as occurs in true inflammatory 
exacerbations of glomerulonephritis), there is great danger of permanent 
retinal damage with loss of vision consequent on the rise of blood pres- 
sure. On the other hand, glomerulonephritis in the latent state, i.e., 
proteinuria without h 3 ^pertension or functional insufficiency, is no con- 
traindication and such individuals are apparentlj’- no more susceptible 
to untoward occurrence tlian otherwise normal women. 

Uncomplicated essential hj^pertension is rarely a contraindication to 
pregnancy. Most women with this condition go on to term or to the 
period of viability uathout the slightest difficulty. While such individ- 
uals are more prone to angiospasm in pregnancy and consequent increase 
in blood pressure than normal women, it most often occurs after the sixth 
month so that many can be carried to the period of viability if not to 
term. Moderate rises in blood pressure which maj’- occur in these women 
tend to disappear rather promptly after deliveiy. 

When essential hj’’pertension is complicated by retinal hemorrhages 
and areas of degeneration, when before pregnancy the diastolic pressure 
is ver.y liigh (120 mm. Hg or more) or when functional tests .show dis- 
tinct loss of kidney function, women should not become pregnant. Jlyo- 
cardial involvement due to coronaiy disease or previous cerebral acci- 
dent, both of which might be influenced ly a further rise in blood pres- 
.sure, should also be considered contraindications. 

In active glomerulonephritis, pregnancy rarelj’', if ever, goes to the 
period of viability. The frequent appearance of superimposed angio- 
spasm in the first or second month leaves too long a period of morbidity. 
The rule is early miscarriage. 

In uncomplicated essential hypertension in which the diastolic blood 
pressure is not above 100 mm. Hg, it is the imle for pregnancy to be cn- 
tirelj^ normal. Wlien the diastolic blood pressure rises well above tliis, 
it is often necessary to induce labor shorth’^ before term, since prema- 
ture separation of the placenta maj’- occur and result in a stillbii’th. 

Prediction as to the effect of a previous “toxemia” on subsequent 
pregnancies depends upon two observations: (1) the interval examina- 
tion; (2) the number of previous “toxemias.” If the patient makes a 
])rompt recoveiy after delivery and over a period of one year there 
has been no recurrence of hypertension, she ma.v be allowed a second 
pregnancy with little fear of serious rccun-encc. However, regardless 
of how prompt recovery was, the reappearance of even a mild grade of 
persistent hypertension makes the chance for i-ccuri-ence groat (about 
GO per cent). 

If the patient has had two .successive “toxemias,” it is the rule lor 
recurrence to occur in .subsequent pregnancies. While there arc excep- 
tions to this rule, there is no certain way in which such e.xceplions can be 
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in patients suffering from chronic; leneoniia have appeared in the litera- 
ture. One of Dr. Connery’s patients discovered that slie had leucemia 
while she was pregnant. A living child was horn and as far as we could 
determine the patient lived the natural span of the disease. Anothci 
patient with chronic leucemia, probably the youngest in our series, 
passed a complete and successful pregnancy years after the diagnosis of 
leucemia had been made. Tlic disease ran one of the longest couises vc 
have ever seen. 

During the course of pregnancy, anemia of several types and of vary- 
ing degrees of severity is freciuently seen. In almost all instancc-s, this 
anemia may be relieved by diet or by iron or by a combination. ]Macro- 
cytic hyperehromie anemia of the Addisonian type can be successfully 
treated. There are several reports showing increased life span in pa- 
tients with pernicious anemia, when the treatment is adeejuate. I know 
of no reports that show that the course of the disease is sliorlened by the 
oeeuiTence of pregnancy, or wliere the children bom of such a mother 
were inferior. 

In congenital hemophilia we have a different problem. A woman with 
the hemophilic taint in her blood bears children with great risk of trans- 
mitting to some of them a disease which at present can be treated only 
incompletelj^ and to all sueh children genes which may be transmitted 
to subsequent generations. 

Hyperthyroid disease, being of frequent occurrence in women during 
the childbearing period and because of the effect of pregnancy in increas- 
ing the degree of hyperthyroidism, presents a definite problem. Patients 
with uncontrolled disease should not become pregnant. liTany cases con- 
trolled either by Lugol’s solution or operation com]ilctc pregnancies suc- 
cessful to both mother and child. Patients with hyperthyroidism who 
have true heart disease do very badly and should not become pregnant. 

Diabetes per se is no contraindication to pregnancy. If a diabetic pa- 
tient, however, should be unable to avoid repeated pregnancies, preg- 
nancy would be contraindicated, as in the latter part of pregnancy the 
diabetes is likely to become very severe. Skipper recently discusses the 
question and says that each case should be judged individually. In 
making a decision he feels that such considerations as the economic con- 
dition of the patient, the number of children in the family already, and 
the mentality of the patient are important considerations because of the 
tendency of diabetes to occur in families. Some observers feel that child- 
bearing in diabetic patients should be limited because of the possibility 
that in the future the child may develop diabetes. This obviously in- 
volves a discussion that would be endless, and I mention it because it is 
one of the points that occasionally is brought up. 

There seems to be little in maladies of the digestive traet to indicate 
sterilization. These diseases of themselves are not hereditary. Peptic 
uleei' is not generally thouglit to constitute much of a hazard in preg- 
nancy . Dr. Lockwood used to think that remission was the rule in preg- 
nancy and Crohn says in his Affections of the Stomach that “conserva- 
tive toeatment of an ulcer during x)regnaney is very promising. ” It is 
possible that vomiting of pregnancy might increase the ulcer risk but 
that would hardly be an indication foi* sterilization of the ivoman. 

Renal disease aini hypertension have to be considered from two 
aspects; (1) the influence of pregnancy on glomerulonephritis and 
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tiibei’culosis knows that there arc chronic active cases witli extensive 
lesions who, one may be sure, will never become inactiin and in whom 
pregnancy should never be alloAved. There is also the type of patient 
who has exacerbation of symptoms frequently Avith her menstrual period. 
Such cases, it is believed, have a much better chance of cure if an arti- 
ficial menopause is brought about. 

I have spoken of hemophilia, Graves’ disease, active glomerulo- 
nephritis, previous toxemias of pregnancy, certain types of heart types, 
and certain types of tuberculosis, Avlien occurring in women at the child- 
bearing period, as being contraindications for pregnancy. In some of 
these, pregnancy could probably best be avoided by sterilization, but 
this should never be done in any case until all complicating factors are 
considered. 

In aAmiding the deleterious effects of pregnancy in certain forms of 
internal disease one must tliink of four things : the prevention of preg- 
nancy by continence or contraceptives, or the prevention of pregnancy 
by sterilization, either temporary or permanent. The physician who 
advises permanent sterilization takes a serious responsibility. In general 
it would seem to me that the indications rvould be two : the first is rvliere 
the woman carried an hereditary taint which she is certain to transmit, 
an example of Avhieh rvould be hemophilia; the second rvould be a form 
of chronic disease in whicli pregnancy or tire additional burdens subse- 
quent to childbearing will have serious deleterious effects upon either 
mother or child, or both, and in Avhich tJiere is practical certainty that 
the disease itself is either progressive or that it Avill never improve so 
as to safely alloiv a pregnancy. Examples of such indications would 
be in certain forms of the lieart disea.ses and of tubei’culosis. 

DISCUSSION 

DB, WILLIAM P. HEALY. — TJie eugenic side of the question seems to liave, 
at least from the standpoint of the neurop.sychiatrist, a very slender thread on wJiich 
to hang. Certainly Dr. Kennedy takes little interest in it. 

It is of interest that in the five years’ work wliich Dr. Watson reported in an 
institution wliich handles so many abnormal maternity and gjmecologic problems, 
in only 2 per cent did any question come up of the desirability of sterilization. 
That in itself must surely indicate that the question of sterilization, in obstetrics 
and gynecologj', is one which we do not meet very frequently. 

If we review what has been said here tonight, we can conclude that there are three 
factors wliich arc closely related — contraception, therapeutic abortion, and steriliza- 
tion. Contraception is verj* common and much sought after. Therapeutic abortion 
is willingly accepted. Sterilization is rarely desired. The question of sterilization 
is the important one and one that we will carry out in a relativelj' insignificant 
number of instances, as has been illustrated this evening by Dr. Watson. 

We must bear in mind that there is a definite distinction between sterilization, so- 
called, induced by means of radiation therapy, and sterilization brought about 
surgically. With the use of radiation, you are very likely to bring about permanent 
castration with all the associated disturbing symptoms, %vhcrcas surgical steriliza- 
tion does nothing but interfere with the pos.^ibility of conception. Therefore, one 
would hesitate to recommend that a young woman be sterilized by radiation methods, 
unless a .surgical procedure, in it.self, be too grave a procedure for that particular 

case. 

Temporary .ctcrilization with radiation thcnipy may be indicated, in certain con- 
ditions, largely of a neurotic tj-pe, in which we wish to observe \vlictlier certain mental 
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predicted. The dauger of permitting recurrent toxemia is evidenced by 
the latest available statistics (Herrick and Tillman) Ihai about 50 per 
cent of these women develop persistent hyjiertension in the iiUure. _ 

The following quotation is from a report of the American Committee 
on IMaternal Welfare, May, 1935 : “Eclampsia and the forms of toxemia 
associated with it cause aunuallj^ about 30 per cent of the approximately 
15,000 maternal deatlis in this country.” 

In rheumatoid arthritis, pregnancy is contraindicated not because of 
danger to the patient’s life but because our present means of combating 
the disease consist almost wholly of conserving the patient’s strength, 
and the increased burden of motlierliood unavoidably adds to the pa- 
tient’s duties and responsibilities. It has been remarked by a number 
of vTiters that during pregnancy itself the patient whh rheiimatoid 
arthritis may appear to have a remission so that the im])re.ssion has 
arisen that pregnancy may even lie beneficial. However, it is my belief 
that in the long run this is not the ease and that even those women who 
appear to improve during pregnancy arc ultimately more likely to run 
an tuifavorable course. On the other hand, I loiow two women with 
severe deforming arthritis who had successful pregnancies. They were 
both economically so situated as to care for themselves. 

The heart diseases which occur during woman’s fertile period are 
usually rheumatic; occasional cases of congenital heart disease may be 
a problem. The bacterial forms of heart disease, because of their acute- 
ness, would hardly ever caU for sterilization. Syphilitic heart disease 
might occasionally become a problem. 

Cases of congenital heart disease usually do well if there is little or 
no diminution of the cardiac reserve before pregnancy. Those with 
cyanosis are likely to lose tlieir babies. When there is marked diminu- 
tion of cardiac reserve, pregnancy would be contraindicated. Such cases 
are rare. All that I have seen have done well. 

Patients (inactive) with rheumatic lieart disease with good reserve 
handle pregnancies rather well. I Imow of no evidence that pregnancy 
tends to be associated with increased occurrence of activity. 

Patients inactive with greatly diminished reserve should not become 
pregnant. Such patients usually do not have intercourse but if they do, 
pregnancy should be prevented. Patients with active rheumatic heart 
disease nearly always have diminished cardiac reserve and while usually 
they live through a pregnancy they are liable to lose the child. Such 
patients should not become pregnant. However, many of these patients 
are active only temporarily and a number become inactive and develop 
suffident reserve to go through a pregnancy. The question of advising 
sterilization in these eases, except the veiy obvious chronically incapaci- 
tated, places a great responsibility on the physician. 

I/a^, an occasional woman may develop a sjqihilitic aortitis in her 
late thirties with signs of greatly diminished reserve, usually associated 
V\’ith signs of eoronarj’’ thrombosis. Such eases do badly. Antisyphilitic 

help. TJieir progress is rapid, the expectancj’^ 
01 life usually being under five jmars. Such patients should not become 
pregnant. 

My own experience with tuberculosis is meager. It is well knoivn that 
patients with active tuberculosis are made very much worse by preg- 

Icnoivn that many' chronic active cases may cure 
and become arrested cases, but everyone who has had experience ivith 
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Experiences With the Visscher-Bowman Pregnancy Test 
To the Editor: 

An article entitled, Chemical Determination of Pregnancy” was published 

about two years ago in which the authors, Drs. Visscher and Bowman, described 
a procedure which by chemical means determined the presence in the urine of the 
same substance wdiich was found by biologic methods in the mouse or rabbit test. 

We have done a total of 112 tests by this method, of which 94 were in known 
pregnancies and 18 in known nonpregnancies. Of the 94 pregnancies, 82 gave 
positive tests and 12 negative tests, or a percentage of error of 12.7 per cent. Of the 
18 nonpregnancies, 7 gave positive tests and 11 negative tests, or a percentage of 
error of 38.8 per cent. In the total of 112 cases, there were 19 incorrect results, or 
a percentage of error of 16.9 per cent. 

It would seem fair to conclude that this high percentage of error in a test of this 
type precludes the possibility of a practical value in the procedure. 

Samuel B. Schenck, M.D., and Irving Tran, M.D. 

135 Eastern Parhway, 

Eroolclyn, N. Y. 

June SI, 1937. 


Eoentgen Diagnosis of Triple Pregnancy 

To the Editor: 

In the August, 1936, issue of the Journal I reviewed the literature on triple 
pregnancy diagnosed by x-ray, giving a short summary of the nine cases reported 
and adding a tenth case from my own practice. At that time I overlooked one case 
reported by Greenhill in Medical Clinics of North America, September, 1923, and 2 
cases reported by Weil in Gynecologic ct Ohstctriqiie for October, 1935. E. W. 
Titus also reported one case in the April, 1937, issue of the Journal, thus bringing 
the total number of cases reported to 14. I would like to add the fifteenth case, 
a patient recently delivered on the Obstetrical Service of the University Hospital, 
University of Maryland School of Medicine. 

H. S., colored, aged fifteen years, single, primipara. The family history is interest- 
ing in that her maternal grandmother had 2 sets of twins and one maternal great 
grandmother had one set of twins. The patient’s past history was negative. Her 
last menstrual period was Aug. 20, 1936, making her estimated date of confinement 
Mav 27, 1937. She was first .=cen in the Out-Patient Department on Nov. 13, 3936 
at which time she was thought to be about sixteen weeks jircgnant. Kolrnor 4-4 
was repeated with the same result, weight 1121/6 pounds, pelvic measurements were 
.clightlv less than normal but not enough to cause any concern a.s we deliver a large 
number of small colored girls in the clinic without difiicully. 

Her prenatal cour.«e was normal except for an elevation of blood pressure to 
132/78 on December 14 and 132/98 on March 29. She was rather uncooperative about 
reporting for anti.«yphilitic treatment and received .•■•ix treatments only at irregular 
intervals. The patient was examined on March 29 and because of the marked 
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disturbances associated with the menstrual epoch disappear when the menstrual 
periods arc diminished. If the symptoms no longer occur when there is amenor- 
rhea, and on the return of the menstrual periods the symptoms recur, then one mjn 
go fora-ard with permanent sterilization. 

DR. HOWARD C. TAYLOR, JR.— The attitude of most people toward the sub- 
ject of eugenic sterilization is dependent upon an emotional bias, quite outside the 
facts of the subject itself. We find perhaps three tj-pos of individuals. One group 
is almost ecstatically enthusiastic. These include the popular scicntist.s, who bolic’ie 
that most of man’s ills can bo gradually eliminated by a careful selective program. 
Thej’ publish article.? in a few scientific journals and in a good many Sunday news- 
papers. Second, there is a group which is equally vehement, in opposition. These 
include the sentimental liberals, who feel that the bearing of feebleminded children 
is one of the rights guaranteed the individual by the con.stitution. Tlic third group 
is represented by those who make a sincere attempt to find the facts to arrive at some 
reasonable program. 

This effort to find dependable facts carries some persons to the position taken by 
Dr. Keimedy tonight, for he feels that pre.^ent data are too difficult to unravel, 
and that wc are therefore not justified in any active steps. Tliis is an attitude 
which 1 cannot believe to be sound. Wc must utilize the facts at x>resent available 
and act on the conclusions arrived at. There is no waj' of avoiding some decision. 
To decide to allow the definitely feebleminded persons to continue to have children 
is as much a positive program as to decide to sterilize them. Although wc may not 
be certain, we must go the way which is most prol)able. This, as a matter of fact, is 
the way man has always handled his .social and political problems. 

Let us consider what may be accomplished on the basis of the most dependable 
facts that we have at our command at the ijrc.'cnt lime. Certain apparently care- 
fully compiled statistics are to me impressive. For e.vamplc, it has been calculated 
that one out of every ten of the feebleminded in this country have come of feeble- 
minded parents (Punnett, Fi.slior). That means if all the obviously feebleminded 
are sterilized the number of feebleminded in the next generation will be reduced 
by 10 per cent. The question to be decided is whether it is worth while to sterilize 
or segregate, if you will, all the obviously feebleminded in order to bring about a 
reduction of the feebleminded in the next generation of only 10 per cent. Dr. 
Kennedy thinks that the benefits of such a program are too remote in the future to 
be worth aiming for; others will feel that the length of time required to produce 
results is the best reason for an immediate start. 

Sterilization of the feebleminded has, however, an individual as well as a broad 
genetic aspect. One does not refuse to treat a case of pneumonia becau.'-e further 
eases are not thereby prevented. A person with a fair chance of having feebleminded 
children must of course be considered also as an individual. If such persons appear 
to be incapable of taking care of potential children, whether these turn out to be 
normal or mentaUy deficient, then sterilization may have an immediate social in- 
dication quite aside from the remote genetic one. 
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MEETING OF JANUABY IS, 1937 
The following papers were presented: 

Pyeloureteritis in Pregnancy: Etiology, Acute Phase, and Treatment. Dr. 
Herbert P. Traut. (Por original article, see page 392.) 

End-Besults of Urinary Tract Infections Associated With Pregnancy. Dr. E. 
Granville Crabtree. (Por original article, see page 405.) 


OBSTETEICAL SOCIETY OP PHILADELPHIA 

MEETING OF JANUABY 7, 1937 
The following paper was presented: 

Surgical Complications of Pregnancy. Dr. S. A. Cosgrove. (Por original article, 
.see page 409.) 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBEB S3, 1936 
The following paper was presented by invitation: 

Pathology of the Cervix. Dr. Walter Schiller. (Por original article, see page 
430.) 

Episacroiliac Lipoma. Dr. Emil Rics. (Por original article, see page 490.) 

MEETING OF NOVEMBEB SO, 1936 
The following papers and case report were presented : 

Splenomegaly in Pregnancy. Dr. W. B. Serbin. (For original article, see page 
486.) 

The Effect of the Ovarian Hormones on the Human (Nonpuerperal) Uterus. 
Drs. Leon Krohn, J. E. Lackner and S. Soskin. (Por original article, see page 
379.) 

Carcinoma of the Cervix During Pregnancy. Dr. W. C. Danforth. (For original 
article, see page 365.) 


MEETING OF JANUABY 15, 1937 

The following papers were presented: Experimental and Clinical Therapy of 
Vulvovaginal Mycoses. Dr. H. C. Hc.s.scUine. (For original article, sco page 439.) 

The Mortality and Complications of 3,129 Supravaginal Hysteromyomcctomles. 
Dr. H. E. Schmitz. (For original article, see page 480.) 

The Oral Administration of Paraldehyde for Belief of Pain During Labor. 
Drs. Edwin ,T. DeCosta and Ralph A. Reis. (Por original article, .see page 448.) 


BROOKLYN GYNECOLOGICAL SOCIETY 
MEETING OF OCTOBEB 3, 1936 
The following papor.s were pre.scntod : 

Medical Aspects of Heart Disease in Pregnancy. Dr. Arthur E. Lamb. (For 
original article, .see page 450.) 

Management of the Dystocia Caused by Occiput Posterior Positions. Dr. 
Thornton Wallace. 




SOCIETY TRANSACTIONS 


527 


protuberance of her abdomen the chicf-of-clinic ashed that special attention be 
paid to any disproportion. At this time a diagnosis of twins was made and an 
x-ray examination requested to confirm or disprove the diagnosi.s. TJic x-ray plates 
showed distinctly 3 fetal lieads and spines, confirming the diagnosis of multiple 
pregnancy but showing triplets instead of twins. S5hc had gained 22 pounds in foiir 
and one-half months. 

On April 1 labor began spontaneously and proceeded so rapidly that at the end of 
two hours the cervix was completely dilated and the head of the fir.st baby low in 
the pelvis. The patient was prepared for delivery and after a right paramedian 
episiotomy the head, which was lying in E.O.T. position, was manually rotated fo an 
E.O.A. and a living female child weighing 3 pounds 31’/^ ounces was delivered 
by low forceps. The second head was casih' pushed down into (he pelvis and a living 
male child weighing 3 pounds 9% ounces was delivered by mid-forcep.®, po.siHon was 
L.O.A. The head of the third child was likewise pushed into the pelvis in E.O.T. 
position. Following manual rotation to an E.O.A. position a living male child weigh- 
ing 3 pounds 14% ounces was delivered bj' mid-forceps. 

The third stage was uneventful. Inspection of the placenta indicated that the 
male children were identical twins and the female a separate ovum impregnation. 
Inspection of the cervix revealed a deep laceration on the right that required six 
sutures. The episiotomy was repaired in the routine manner. Mother and babie.s 
were in good condition one hour postpartum. 

The puerperium was characterized by an elevation of temperature, llio liighest 
being 102° on the eighth day, and foul lochia. The pulse, liowovor, was not markedly 
elevated at any time nor was the patient ever very ill. The temporaturo fell by 
lysis and on the seventeenth day she was fever free. Slic was discharged on the 
twentieth daj' in good condition. 

The babies were given breast milk by gavage for the first, few days and then a 
formula of evaporated milk and dextri-maltose. The latter they were able to take 
from a bottle. The babies all did well. Baby 1, a girl, discharged on May 8 had 
gained 1 pound 9 ounces. Baby 2, a boy, discharged on May 12 liad gained 1 pound 
10% ounces. Baby .3, a boy, was discharged on Jlay 8 having gained 1 pound 5% 
ounces. All three were in a satisfactory condition and are still living and gaining 
at this date. 

MAKOAnET B. BAU.AIII), M.B. 

lOi West Madison Street, 

Baltimore, Md. 

June 29, 1937. ■ 
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NEW YORK OBSTETRICAL SOCIETY 

MEETING OF EEGEMBEE 8, 19SG. 


The following papers were presented: 

A Study of the End-Results of the Treatment of Amenorrhea and Sterility by 
R^ation of 128 Married Women Over k Period of Ten Years. Dr. Ira I. Kaplan. 
(By invitation.) (For original article, see page 420.) 

Early Diagnosis of Carcinoma of the Cervix. Dr. Walter Schiller. (By in- 
vitation.) ^ •' 
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Collective Review 


MENSTRUATION AND ITS DISORDERS 

A Critical Review of the Literature from 1933 to 1936 Ixcli'Kivk 

Hugo Ehrexfest, M.D., St. Louis, Mo. 

W ITHIN tlie Iasi few years extensive experimental and clinical 
studies have yielded much interesting ajid valuable information 
in regard to the control exerted by the anterior lobe of the pituitary 
(A.P.) gland on the process of ovulation, in regard to time and causative 
relations between ovulation and the menstrual flow, the role played by 
endocrine factors in tlie various disorders of the menstrual function, 
and finally concerning the efficacy of certain organ extracts in tlie treat- 
ment of such disorders. 

A critical j-eview of tliis voluminous lite]'a1ure, in iiart not readily 
accessible to the gynecologist, seems desirable for the purpose of familiar- 
izing him with this literature and thus enabling him to- differentiate be- 
tween actually e.stablishcd facts and many still unproved theories and 
ojiinions. Tlie multij)licity of the.se inve.sligations and re])orls inevitably 
has re.sulted in some confusion of views co)icerning the factor or factors 
responsible for the many po.ssible anomalies of the menstrual function 
and their thcra])eutic ivlicf. 

Deliberately, this survey has been limited to eontilbutions published 
between the beginning of 1933 and the end of 1936. Even .so and in 
s])ite of almost com]dcte elimination of merely ex]icrimental endocrine 
studies on animals, it became neee.s.sary to quote in the text 391 refer- 
ences cited in the ap])ended bibliography. This can not be surjirising 
in the face of ]\Iengert 's' assertion that the volume Hex and Mcrnal 
Hcerciion. edited by Allen, recpiired consideration of 2474 individual 
papers (monographs and boohs being excluded) published in 335 dif- 
fermit .se.iontific jouiaials. Reviewing the literature ])ublished within 
but two years on the “Interrelationshi]) of Anterior Hypophysis and 
(.)vary,” Fluhmann- carefully selected “only information of possible 
interest to ohstet ricians and gynecologist.s, ’ ’ and neverthele.ss was com- 
pelled to <|Uote 246 papens — be states: “.Study of this literature leaves 
one aghast at the extent and complexity of the iiroblem.” 

Almost the .same* .statement could be made in regard to the literature 
of "the ])ast four years dealing with the iu-oblems of menstruation, nf 
the moment it is not even possible to define the word “menstruation 
as presently cnpiloyed in the literature. 
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MEETINa OF DECEMBER 4, 19SG 
The following case reports and papers were presented: 

Ectopic CSestation Following Pomeroy Sterilization. Dr. Itfartin II. Lnlz (By 

invitation). (For original article, see page 4D7,) 

Angiomatosis Eetinae (von Hippel’s Disease, Lindau’s Disease) Complicated 
by Pregnancy. Dr. Alervra V. Annstroug. (For original article, .see page 494.) 

Management of Pregnancy and Parturitional Hemorrhage. Dr. S. A. Cosgrove. 
(Published in The Southern Medical Journal.) 


NEW YOElv ACADE^ilY OF MEDICINE, SECTION ON 
OBSTETINGS AND CnYvECOLOGY 

MEETING OF NOVEMBER S4, WdG 
Symposiiuu on Sterility 

Eugenic Sterilization in Europe, ilarie K. Kopp, Ph.D. (For original article, 
see page 499.) 

Sterilization From the Standpoint of the Internist. John WyckofT, iI.D. (For 
original article, see page 520.) 

Sterilization and Eugenics. Foster Kennedy, M.D. (For original article, see 
page 519.) 

Sterilization From the Point of View of the Obstetrician and Gynecologist. 
B. P. Watson, M.D. (For original article, see page 512.) 

Operative Methods of Sterilization in the Female, Eliot Bishop, M.D. (For 
original article, see page 505.) 

Sterilization by Irradiation. Ira Kaplan, Jl.D. (For original article, see 
page 507.) 

Legal Considerations for the Physician. W. J. McWilliams, Attornoy-at-Law. 
(For original article, see page 51G.) 


WASHINGTON GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBER 24, 1936 

The following papers and discussions were presented: 

The Function of the Levator Ani Muscle, Dr. James R. Costello. 

Breech Presentation: A Critical Analysis of 285 Cases of External Version, 
Cesarean, the Anesthesia Used, Incidence of Forceps, Use of X-Ray Diagnosis. Drs. 

W. C. Danforth and C. E, Galloway. (The original article will appear in a later 
issue.) 

MEETING OF DECEMBER 4, 1936 

The following papers and discussions were presented: 

Endometriosis. Dr. J. Keith Cromer. , 

Medical Notes from the Soviet. Dr. Richard L. Silvester. 

Functional Dysmenorrhea, an Endocrine Problem and Its Treatment, Dr. J. 
Kotz. (For original article, see page 38, July, 1937, issue.) 
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of woman will be vitiated by wider use of the term “menstruation” for 
a menstruation-like uterine flow which is not dependent on ovulation. 
We are unwilling to agree with Emil Novak’s contention that these 
flows might as well be called menstruations, because this term is in 
general use in referring to periodical flows in mature women. It seems 
ludicrous to see, more recently, authors writing of “restoration of men- 
struation” in castrated women, simply because administration of certain 
organ extracts was followed by a bloody vaginal discharge. Such a 
flow, as a rule, is procured only for one time and tlius is void even of 
the characteri.stic periodicity. Gynecologists will, or should, not accept 
Allen’s' proposal to term as menstimation any flow due to disintegration 
of the endometrium under hormonal influence, whether natural or arti- 
ficially produced. Much confusion and misleading ideas would be 
avoided if, especially in clinical reports, authors would clearly differen- 
tiate between menstrual and menstruation-like flows. 

n. OVULATION 

The following vivid description of ovarian activity has been given by 
Hartman :® The ovar.y is nevei* resting. Its cellular turnover is prob- 
ably the largest of any other organ in the female body except possibly 
the skin. It seems that about 25,000 eggs through degeneration of 
primordial follicles are sacrificed within the period of a menstrual cycle, 
so that one choice egg may survive and mature, and by a fortuitous 
set of circumstances develop into a baby. The many thousands of fol- 
licles which degenerate, nevertheless, prove useful, because they give off 
internal secretions that minister to certain vegetative functions of the 
female body : first, to keep healthy and active the female organs for 
possible pregnancy and lactation; second, to preserve the secondary 
sex characteristics; and third, to provide the proper hormone balance 
neee.s.sary for the feeling of ivell being needed for the full enjoyment 
of life. During the middle of the cycle the ovary seems more active, 
because among the many degenerating follicles, a single one “gets by” 
and develops to maturity. . . In women like in many other animals, 
o^mlation is a spontaneous process regulated by the function of the 
anterior pituitazy gland. 

It has been known for a long time that endocrine activity of the 
ovaries, even before the appearance of the first menstrual flow, is 
responsible for the gradual change of the infantile into the mature type 
of uterus and for the development of the secondary sex charac1eristic.s. 
It has been assumed, and with more recent investigations the fact has 
been established, that the appearance of the fir.st and of all subsequent 
true menstrual hemori’hagcs depends on a complete ovulation cycle, be- 
ginning with the enlai'gemcnt of a primordial follicle and ending in the 
formation of a corpus luteum, which represents a specific, periodically 
new-foi’med endocrine gland with its own .specific hormone or bormonc.s, 

Zondek, as the first, established the control of the anterior lobe of 
the hypophysis over the complete ovulatoiy cycle. There is considerable 
supporting evidence for the assumption that .specific activity of tlic 
anterior pituitary does not begin until the thymus glaml is involuton. 
Continuing their re.scarcbcs along the.se line..s. Flei.schinann ami Colo- 
hammer® recently reported that they found in the urine of 0 
20 infants, between two and eight years of ago, a snb.stams? wliicti 
definitely inhibits the cstrns of white mice. In view of certain analoincs 
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I. DKFIXrnOX or “MrNSTiUrATIOX 

In the atlcnipt to bring some order into ])rcvaning eonfusion iiiul 
inacenracies of lorininology, we shall here use the lei'in “meusirualion 
to designate the phy.siologie process which between inenarehe and ineno- 
pause periodically prepares woman for tlie imi)lantation oi a lertili^ced 
ovum. “Menstrual How'’ is the uterine hemorrhage associated with tlie 
elimination of the pregravid decidua in ease the anticipated imj)regna- 
tion has not taken ])laec. 

Outside of these true menstrual Hows there can occur, sjmntancous 
or artificially produced, sanguineous di.scliarges from the uterus Avliieh 
must be termed “menstruation-like’' flows wlien occurring in fairly 
regular intervals. We sliall say more about tlicm latei". 

The old and time-honored conception of “menstruation as a mani- 
festation of a merely local, uterine \)rocess liad to be discarded after 
it had been established that tlierc occur cyclic changes not only in flic 
ovaries but also in the endometrium (nitsclunann and Adler), and after 
it had become clear that these ])criodic structural changes in both or- 
gans are intimately related to simultaneous sy.stemic changes of the 
entire organic structure of woman, changes wliich definitely modify all 
metabolic activity and even the otherwi.se almost constant chemic con- 
stitution of body fluids. Thus was evolved the generally ficcejfied view 
of the intimate and purposeful connection between menstruation and 
pregnancy. An importaiit and e.sscntial imrt of Ibis view noee.ssarily 
is the conception that tlicrc can be no menstrual function witliout ovulii- 
tion. 

Corner, Hartman, Allen among many others have sliown that a 
periodic, men.stmation-liko flow without ])reeeding ovulation is a fairly 
frequent oceuiTenee in normal monkeys, e.s])ceially during the summer 
montlhs, and an occasional oeeurrcncc also in woman. Anatomists, 
embryologists, and other scientific investigators tlins began to .speak 
of “anovulatory menstruation. ” Such u.sage of tlie term menstruation 
undeniably is objeetionable from the viewnoint of the obstetrician, since 
it runs counter to tlie indisputable fact that a true menstrual flow de- 
pend.s upon the formation of a corj)ns lutenm. R. Scliroeder (in Veit,- 
Stoeekel’s Handhuch der Gynnel-olof/ic) insists tliat a menstrual flow 
definitely represents the uteri 7 ie hemoi-rliage whicli terminates a com- 
plete ovulatory cycle and originates from an endometrium in its typical 
secretory phase of development. All other periodic hemoi'rhages can 
be designated only as “menstruation-like.”^ Witli coji.siderable emplia- 
sis similar views have been expj-c.ssed by Robert fileyer. Mnelilbock,'* 
Zondek,'' Shaw,*’’ ajid many others. Shaw refers with slight irony fo 
Novak’s “.still unproved” contention that such aiiovulatorv flows in 
women are more frequent than generally assumed. The possibility of 
such an occurrence now has been cstabli.sbed, but it sccm.s enlii’cly un- 
.nistified, in my opinion, to as.sign to this phenomenon ajiy ]iart.icular 
importance in the problem of sterility. Such flows without ])rcccdiug 
ovulation do occur in some monkeys oeca.sionally, but. there certainly is 
no pvoot that they continue in women for periods so long as to aeeouni 
01 a s eiihty persisting for years. Hven Avomeii who actually men- 
^ two or three times a year are not necessarily or often stei'ilc. 

bcientihcally the menstrual function has been recognized as a local 
an geneial s>stemie, periodic preparation for impregnation. This 
great and valuable advance in our information concerning the biologv 
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patients, concludes that menstruation and ovulation are two entirely 
independent processes. He^® even denies the necessity of a pregravid 
endometrium for nidation of a fertilized ovum. In a recent third 
paper, he summarizes his views to tiie effect that obviously the idea.s 
of Knaus and Ogino of the existence of a safe period are untenable. 
Similar views have been expressed by Borras.'® Kreis^® defends his 
idea of an independence of endometrial changes from the ovary. 


Older efforts of determining oxuilation time by graphing waves in 
various physiologic functions (Jacobi), of “well-being” (Dickinson), 
of sex desire (Katharine B. Davis, Tinklcpaugh, Stopes, Havelock Ellis, 
etc.), by studying assumed “isolated coitus,” wedding dates or results 
of artificial insemination are, as Hartman justly assei’ts, scientifically 
unacceptable. At least more definite are local symptoms ajid among 
them especially the ‘ ‘ Mittelschmerz ’ ’ which not so rarely is accompanied 
by a light “intermcnstrual bleeding.” Such recorded observations of 
Mittelschmerz, with or without bleeding, falling somewhere between the 
fourteenth and nineteenth days of the cycle (co\;nted from the finst day 
of the flow), in general would seem to support the contention of Knans 
and Ogino but do not ])ermit any definite deductions as to ovulation 
time. In none of these studies, writes Hartman, was the condition of 
the ovaries cheeked by palliation oi- abdominal inspection. We mu.st 
interpolate here reference to a ])ai)er quite recently published. Wharton 
and Henriksen®® discuss in detail the entire “ Mittehchmerz” problem 
and then present a clinical .study of 61 cases of intermcnstrual pain, 
in 30 of which lapaintomies were performed for various reasons. Data 
obtained by them indicate that the Mittelschmerz is synchronous with 
rupture of the mature graafian follicle. 

Exact palpation of the ovaries, of the gi-adual enlargement of the 
follicle and formation of the corpus luteum is ])o.ssiblc only in monkeys, 
and such palpatory findings, I’cpeatedly conti’olled by laparotomy, have 
in every instance shown that at the time of the intermcnstrual bleeding 
a large follicle or a fresh corj)us hiteum was ])re.scnt (Hartman). Some 
data concerning .sy.stcmatic ])a]])ation of ovaries in human females have 
been .supplied by Dickinson and others. 

Observations of i)eaks in estrogenic hormone levels in the blood m 
the midinterval (Prank,*’ Emge,** Fluhmann,-® and others) pre.sumably 
corre.spond to the ovulation time and are ascrilied to the introduction 


of larger amounts of follicular hormones with full ri])ening and ruptore 
of the mature follicle. Kurzrok, Kirkman, and ('reelman-’ presented 
a paper in which they claimed that the time of human ovulation is also 
manifested by the .sudden a])]n*arancc of prolan A in the urine. In the 
di.seu.s.sion of this paijer, Fi-ank stated that he is Avilling to accept this 
observation as proving a cyclically increased activity of the anterior ]>i' 
tuitary but not as establishing ovulation time. Analyzing the local and 
general symiitoms of ovulation. .Simonnet and Brandwciir' .sti'C.ss the 
observation that the intermenstrual jiain is usually observed l)etw<’cn 
the twelfth and sixteenth days of the cycle, the increase of follicular 
liormone, both in blood and urine, between the eleventh and fittceiiln. 
.so that seemingly the rnaxiinum of folliculin eliininatioii coincides with 


follicle rupture. 

It .seems ojqiortune to mention here a few contributions 
to the fallacy or, more precisely exim-.ssed, the impossibility 
ino- the time elaiised since follicular rupture by the size or 


which refiT 
of eslimat- 

jippearancc 
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with results of previous expcrimeuts, they feel ijustilicd in concluding 
that this substance represents tliynius hormone. ^Vc shall have oppor- 
tunity later to speak of the role played by the active liypophysis also 
in the artificial production of menstniat ion-like flows lyilli tlie admin- 
istration of certain organ extracts. These latter experiments together 
with new, relativelj' simple methods of obtaining endometrial ti.ssue toi 
microscopic study (to be described later) at any pliasc ol the cycle, 
have greatly advanced our information concerning the definite relations 
between ovarian and endometrial changes. 

Most writers still adhere to the four endometrial plui.ses as fir.st 
described bv Hilschmann and Adler, but Allen' .suggests the omission 
of their “interval stage.” He substitutes for it his Stage I: a period 
of postmenstrual repair and growth of the endometrium— the follicular 
phase under stimulation of the estrogenic factor. In his Stage II the 
endometrium changes in two possible ways: (a) Jf oynlaiion occurs, 
the glands are transformed with change in the nature of t heir secretions 
under stimulation of progestin from the corpus Intcnm (with some 
estrogen substance still present in the ivoinan), but lie adds: “Tliis 
second stage is not necc.ssary for menstruation.” (b) Jf ovulation fails 
to occur, there follows a phase characterized by sustained but waning 
hyperplastic endometrium under the influence of diminishing concen- 
tration of estrogenic hormone. “This type of cycle is normal in 
monkeys out of breeding season and is an occasional occurrence in 
adult women and may be a frequent oecuvrence near the times of puberty 
and the menopause.” Allen’s >Stagc III is that of the menstrual hemor- 
rhage which physiologically represents the terminal event of tlie cycle. 
However interesting or important such a classification of endometrial 
changes may be to the scientific investigator, its incidental assertion, 
that these two kinds of flows, though absolutely different in their biologic 
causation nevertheless are identical, seems unacceptable to l;]ie clinician. 
In the present endeavor to gain a clearer understanding in the complex 
problem of “functional uterine hemorrhages,” the gynecologist will do 
well to limit the term “menstruation” strictly to the flow resulting from 
the disintegration of an endometrium variously designated as predo- 
eidual, pregravid, progestational, clearly expressing structural prep- 
aration for pregnancy, Allen," Corner,^® Hisaw, Kaufmanu,^^'^® Loeser,^'* 
Zondek,® and many others, experimentally on animals and more lately 
on castrated women with the administrations of certain endocrine prep- 
arations, have conclusively shown that tliis, phase of the endometrixim 
is due solely to the specific hormone evolved by the corpus luteum. 

Before entering into a discussion of clinical differentiation between 
true menstrual and pseudomenstrual or so-called functional uterine 
hemorrhages, it will be necessary to deal with newer information con- 
cerning the time of oimlation. 

in. THE TIME OP OVULATION 

Interest in the time of ovulation was greatly stimulated by the wider 
spread, under sanction of the Catholic church, of tlie use of the safe 
period as available means for the prevention of impregnation. From 
this special viewpoint this question is thoi’ougiily and most interestingly 
discussed in a small volume by Carl G. Hartman.® 

way of introduction, we may refer to the fact that Araya,^® in 
contradiction of generally held views, from observations made on 464 
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carried out in various ways practically agree in the finding that in the 
overwhelming majority of normally menstruating women ovulation 
occurs near the middle of the interval. 

MENSTRUAL PLOWS 

The determination that a given uterine hemorrhage represents a true 
menstrual flow depends on the proof that it originates from an en- 
dometrium in its characteristic secretory phase. As already mentioned, 
it is not any longer necessary to curet a patient (in a hospital, under 
anesthesia) for this purpose. Smaller pieces of endometrium, suffleient 
for microscopic study, are now obtained in the office, without noteworthy 
discomfort, by various means at any phase of the cycle. Some gyne- 
cologists use a very small (monkey) curet (see Sturgis and Meigs^^). 
Bureh^^ designed a suction cannula. A similar cannula is employed by 
Novak®^ which more recently has been modified by Tamis.-'’^ It may be 
stated in this connection that these methods are valuable not only for 
the purpose of scientific investigations but also for clinical purposes, 
as, e.g., in determining the specific endocrine functional anomaly respon- 
sible for various disorders of the menstrual flow. It also must be em- 
phasized that these methods should never replace a thorough curettage 
in any ease in which a uterine malignancy is suspected. For reliable 
diagnosis complete removal of the entire endometrium is essential. 
Another shortcoming of studies of small pieces of endometrium is sug- 
gested by the claim of Bartelmetz®" that there is a definite variabilitj’’ 
in the histologic picture of the menstruating endometrium in various 
regions of the uterine cavity. This observation harmonizes with studies 
made b}" Markee^® on pieces of endometrium implanted into the eyes 
of six monlceys. However, Robert Meyer®* is unwilling to accept the 
claim of Bartelmetz that at a given moment tlie various parts of the 
endometrium will exhibit different degrees, either of pregravid change 
or of epithelial exfoliation. 

Direct observations of cyclic changes in endometriomas have been re- 
ported. In a patient of Chydenius®® a large vaginal metastasis had 
formed from a primary ovarian endometrioma. Repeated removal of 
small pieces taken from the metastasis enabled liim to ascertain that 
the endometrial tissue of the growtli underwent the typical cyclical 
changes. Engelhard®” recorded regular discharge of blood at every 
menstrual period from a pea-sized metastatic endometrioma located in 
a small labium. 

Befoi’C entering into a discussion of endometrial structural change.s 
culminating in the menstrual flow, it will be necessary to refer to 
newer information in regard to the function of the anterior lohe of the 
hijpopJiysifi. 

iVIention already has been made of an analysis by Fluhmann,® pub- 
lished in 1933, of 246 papers on the relation of the hypophysis to the 
ovaries appearing within the two preceding years. It must be obvious 
that it would be impossible to review here the literature on this same 
subject published since then. Therefore, we .shall limit ounselves to 
brief references of those contributions which seem significant, in regard 
to present views on normal and disordered menstrual function and 
the treatment of the latter with certain organ e.xtracts. 
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oi the corpus luteuiii. Kiiiil Noviik sImIos 11i:iI in the .stud\ ol uia)i\ 
Ihousancls of ovaries he lias never seen the earliest stage of a corpus, 
inclicativc of iinniediately iireeeding i-u])1nre. “In lati'r stages nobody 
would venture an estimate of the exact, time at wliieli ovulation had 
occurred.” It is Paiianieolaon's experience that the exact, age of the 
corpus luicum in women could not bo recognized even Iroin detailed 
histologic study. Hartman, himself, admits only Ids ability to dil- 
ferentiate between a very young and very old corpus luteuin, and as- 
.serts that in monkey and human female an estimate of the age of a 
corpus is bound to lead to ci-ass error.s. However, systematic inspec- 
tion of ovaries of women and monkeys, in general, ])roves tliat. in the 
vast majority of instances ovulation falls close to days iourteeu to six- 
teen of the cycle, that is, takes place when the endometrium changes 
from the late iirolifcrativc into the. early secretory ])hasc. All this, 
Hartman admil.s, does not exclude the possibility that cxcejitionally 
ovulation might occur at any other time which, as wc should remember, 
is contrary to Ogino's most emphatic assertion that ovulation takes 
place only between the eleventh and sixteenth days and to the claim 
of Knaus that the mature follicle impturcs exactly fourteen days bolore 
the ensuing menstrual tlow, 

Knaus*''’ developed his method of determining ovulation time in woman 
on the basis of Reynold’s observation that the uterine muscular tonus 
is increased under csti’ogcn influence and relaxes with the formation 
of the corpus luteum. In this lattci- state, Knaus found that the hor- 
mone of the posterior ])ituitary lobe (pituitJ’in) proves ineffective on the 
uterine muscle. lie thus arrived at the conclusion that the endocrine 
activity of the eori)u.s luteum of menstruation always lasts cxaetly four- 
teen days. This claim has never been confirmed by any other investi- 
gator. Herm.stein,-' studying 30 women by mean.s of the Knaus method 
(small rubber balloon in uterine cavity connected with a manometer), 
found at least a few exceptions. iMorgan, liloir, Tachezy'^** and others 
disagree with Knaus but some of the.so di.sci-epancies, as pointed out by 
Hartman, might po.ssibly be cx]jlained by occasional anovulatory (men- 
struation-like) flows, whose occurrence also Knaus*’' admits. ' Knaus 
thinks that the nature of siich a floAv, i.e., the absence of a corpus luteum, 
can be recognized by a ]msitive uterine response to ]>ituitriu within 
ten days of the next expected flow. A clear and critical anal.vsis of 
the literature dealing with ovulation time, particularly in its relation 
to the problem of the safe period, will be found in a paper by Bmgc.=- 
Shaw'’’ thinks that a fairly free interval bleeding might be UToimlv inter- 
preted as an anovulatory “menstrual” flow, but that, on the other hand, 
a true menstrual flow at an irregular time may be due to the premature 
rupture of an almost mature follicle as a result of coitus, a phenomenon 
winch IS almost the imle in certain animals. 

No control experiments are as yet available in regard to the recent 
observation of Burr, Hill, and Allen”" that in rabbits the exact moment 
ot the impturc of each follicle enn he di.scovered liv a registrable ehano'C 
in electric potentials. 

To obviate repetition we shall speak later of attempts to influence 
ovulation time by tlie administration of certain hormones. 

Concluding tliis consideration of chronologic relation of ovulation to 
the appearance of the menstrual flow, we can say that investigations 
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lating hormone. Approximately in this manner the cyclicity of ovarian 
and endometrial function is exiilained on the liasis of a cyclicity of 
anterior pituitary activity. 

Only slightly different is Hartman ’s® description of hypophysis-ovary 
interrelations. Prolan A stimulates the growtii of the follicle, llie lattei' 
secretes more estrogenic hormone, Avhich affects the uterus, endometrimii 
and vaginal mucosa. Continued output of jirolan A combined ivitli 
prolan B brings about ovulation and formation of a corpus liiteinn. 
This starts the secretory phase in the endometrium. Sloughing of the 
epithelium brings the flow which ends the cycle. Still anotlier slight 
variation of views can be noticed in tlie report of experiments made by 
Brindeau, H. Hinglais, and M. Hinglais."'® Tliey claim that prolan A 
(Zondek) consists of two components, one .stimulating follicle matura- 
tion and another sensitizing the follicle to the luteinizing properties of 
prolan B. 

There is, or at least was up 1o recently, some dissension of opinions 
concerning the role played by the mature and unfertilized ovum both 
in the formation of the corpus luteum and in the development of the 
pregi’avid phase of the endometrium. 

Among recent writers, we find Schoeller'*' still adhering to Robert 
Meyer’s view that the transition of the iiroliferative into the secretory 
stage of the endometrium occurs under the luteinizing effect of Ibc 
mature ovum. Westman,'*'* on the other hand, feels that most painstak- 
ingly performed experimental studies seemingly have supplied con- 
vincing proof that the lutoinization process is not dejiendcnt u])on any 
hormonal influence exerted by the not fertilized ovum. The most im- 
portant work in this respect lias been done by Zondek who in a recent 
paper'* remarks that the idea of a .sujiremacy of the (igg cell has been 
given up ever since he had definitely demonstrated that corpus luteum 
formation is solely controlled by anterior ])ituitary I'unction.'*' 

Prevailing disagreement concerning the factor or factoi's which cause 
the endometrial bleeding at menstruation lime, in the main, is due to 
the insistence on the iiart of some .scientific investigators that true ovula- 
tory menstrual flows and menstruation-like anovulatory (lows are idim- 
tical nhenomena. C’ommon to both is the fad that they jn-obablv are 
caused by quantitative changes in certain sexual hoianoncs; they differ, 
however, in regard to the .structural condition of the bleeding en- 
dometrium. With but few exceptions modern writers cxjilain the 
hemorrhage on the basis of incrca.sed or decreased output of follicle oi" 
corpus luteum hormones, or a.scribc it to a dislui’bed e(|uilibrium thereby 
caused between them. 

As already pointed out, tlie idea of a sujiremacy of the unfertilized 
ovum is untenable. The few writers, previously (pioted. who believe 
in an endometrial cvclc quite indejmndenl from the ovarian cycle, 
stand r.ither isolated. Thus. w(* can well limit ourselv(*s here to a 
discussion of views which cx])laij) the j)eriodic uterine flow as due to 
cyclic alterations of folliculin and i)roge.s1in output. 

Brigle and his coworkers'" agree that the ju'oblcm of tlie actual caus'- 
of •‘mcnslruatioir ■ (this ambiguous term is u.sed liy lliem) is not yet 
solved. Three Iheoritvs ai-e current: 


T. It is due to ccs.salion of i-orpus luteum activity, that is. to the with- 
drawal of progestin, wh'ch represents the moi-c generally aecepted 
theory, •‘which is ap))licahlc only to the complete ovulatory cyeh-. 
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Experimental studies of the last decade, slates Evans, have now 
given adequate grounds for belief in the existence of at least five sep- 
arate internal secretions of the anterior pituitary lobe. However, we 
are here solely concerned witli tlie gonadotropic hormones of women 
discovered almost sinuiltaneoiisly by Zondek and Ascliheim, and I . 
Smith. The gonad-stimulating eilcct of the anterior pituitary on the 
ovary is definitely established to be due to two hormones: one, the 
follicle-stimulating hormone which causes the enlargement and develop- 
ment of the primordial to the mature graafian follicle, the other, the 
luteinizing hormone which is more directly concerned with the forma- 
tion of the corpus luteum. Both the ripe follicle and the corpus luteum 
in turn become sources of other specific hormones. Moricard” recently 
reported the effect of removal of an adenomatous hypophysis in a 
normally menstruating woman. She became amcnorrheic and two years 
later the internal and external genitalia had become markedly atrophic. 
Her urine then still showed 30 R.U. of folliculin per liter, but, as pointed 
out by Morieard, this does not imply continued ovarian activity, because 
this same phenomenon is commonly ob-servod also in castrated women. 

In early pregnancy there appear ])romptly and regularly (Asehheim- 
Zondek pregnancy te.st) in tlic urine substances which, at first and up 
to recently, were considered to represent typical gonadotro])ic hormonc.s 
produced, under the influence of ])rcgnancy, in enormous quantities by 
the anterior lobe of tlie hypophysis, jtlore lately two im])ortant facts 
have been revealed: the substances readily extracted from the urine of 
pregnant women (or mares) are not produced in the ])ituitary gland 
and are biologically only similar to but not identical with gonadotropic 
hormone extracts made from pituitary gland ti.ssue. For evident rea- 
sons the latter are obtainable only in limited amounts for experimental 
purposes, as a rule prepared by the experimenters in their omi labora- 
tories. The so-called anterior pituitary prei)arations on the market, 
more correctly termed anterior pituitary-like (A.P.L.) substances, for 
clinical use are manufactured in larger quantities from the urine of 
pregnant Avomen and more recently extracted from placentas (Collip’s 
emmenin) . 

In experiments on hypophysectomized animals, the gonadotropic sub- 
stances of pregnancy urine become effeetiAu on the OAmries only in com- 
bination AAoth an extract made directly from the anterior pituitary lobe, 
AA’^hich Evans for this reason designates as an essential “synergist.” 
Pevold and HisaAv have suggested that this synergist is identical Avith 
the follicle-stimulating hormone of the anterior pituitary gland. 

Philipp and Huber^^ have recently summarized all available evidence, 
to a great part the result of Philipp's oAvn studies, Avhieh very strongly 
suggests that the gonadotropic substances of pregnancy urine really 
are produced by the placenta. More Avill be said later on this question. 

After ^is digression Ave may return to the role ])layed by the anterior 
lobe in the processes of OAUilation and menstruation. It Aimuld seem, 
states Allen,* that the follicle-stimulating iiormone of the anterior pi- 
tuitaiy (piolan A) induces the groAvth of follicles and secretion of the 
:mllicuiar hormone, uhich latter reacts on the anterior pituitary to in- 
duce secretion of the luteinizing factor (prolan B). The latter aids in 
corpora lutea Aihicii produce the hormone progestin. 

he tolucuiar hormone (and pos.sibly also progestin) may temporarily 
act on the anterior pituitary, depressing its secretion of follicle-stimu- 
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curves, 11 showed a peak heLween eight and eigliteen days before onset 
of next How. A second increase of estrin levels in tlie blood is seen 
in 5 of the curves Avithin four days before or during the How. In 2 
instances occurred only one rise during the three days before Hoav, 
and in one case but traces of estrin or negative test Avere obtained 
throughout the Avhole cycle. Slight discrepancies in the findings of 
this series as compared AAdth those of Frank and others, in the belief of 
Flulimann, most jirobablj'- are explained bj’’ a neAver, more sensitive te.st 
used by him. Smith and Watkins^® studied in tAvo normally menstruat- 
ing Avomen the urinary output of estrogenie and gonadotropic hormones 
during tAvo and four normal menstrual eyeles, respectively. They admit 
tiiat tJiere is at ijresent no method available to determine exactly the 
amount of gonadotropic factors in the urine of nonpregnant AVomen. 
The follicle-stimulating hormone Avas consistently demonstrable only 
immediately before the floAV, but maximal excretion, regardless of the 
length of the cycle, in every instance occurred on the tAvelfth or thir- 
teenth day before onset of fioAV, almo.st exact Ij" coinciding Avith the 
peak of estrin (follieulin) elimination in the urine. 

AUen and eoAA’orkers'^* analj’^zed the urine of five adult chimpanzees 
for estrogenic content during A-arious .stages of the menstrual cycle. 
They found highest values at the time of genital SAvelling, the loAvest 
at the time of uterine fioAV. 

A fall of the estrogenic blood level, as previously mentioned (Theory 
II), is assumed to account for the anoA'ulatory menstruation-like Hoav. 
Thus the hypothesis Avas adA^anced that also for the true menstrual 
hemorrhage the seemingly ph^’^siologic drop in estrogen and not the 
appearance of eorpus luteum hormone represents the immediate cause 
for the endometrial bleeding.' Strong eAudence against anj’- such assump- 
tion has been furni.shed by Kaufmann.”’ He had previously shoAvn 
that a typical secretory endometrium can be artificially produced only 
Avhen the administration of a certain amount of follieulin is folloAVcd by 
a sufficient amount of progestin. He repeated this experiment on a 
castrated AA'oman but continued AAuth the introduction of large dose.s 
of follicular hormone also Avhile giAung the corpus luteum hormone. 
NcA-ertheless, there occurred one hemorrhage, the remoA’cd endometrium 
exhibiting the characteristic secretorj’- phase. Thus he contradicted 
Clauberg’s argument, that a floAv from an artificially stimulated en- 
dometrium, in the experiments of Kaufmann and others, might haA'C 
been due solely to the cessation of administration of the follicular 
hormone. In another patient Kaufmann injected large amounts of 
follieulin for several days before and also after remoA'al, during opera- 
tion, of a corpus luteum. Neverthele.ss, she began to bleed Avitliin tAVO 
days after operation. In his belief these tAvo expci'iments strongly 
support the idea that the true menstrual Hoav depends upon ce.ssation 
of coi*pus luteum infiuencc. 

Theorj' HI mentioned by Engle refers 1o the exislencc of a .specific 
bleeding factor. 

The bleeding, AA'riles Hartman, ” occurs “upon the AvithdraAval of 
e.strin and corpus luteum hormone.s, Avhen some yet miknoAvm outside 
factor, probably ])iluitrin, brings about constriction of the blood vessels 
and necrosis of endometrial tissue, AA-hich is folIoAved by .sloughing of 



KlIHEKFEST ; 


:\IEXSTI{rAT10X AXD ITS niSORPKRS 



]1. Jt is duo to a ]ow(M-in}r oi’ tlio osirin lovol. 
rrom the finding- that in nionkoys llioro ('Xisis 


Tliis tlioory is evolved 
a iiotiovulaiory e.yele 


(Allen-Ooi-ner liypolliesis). 

Til. It is due to direel sliniulation ol! the eudoiuetriuin ly .some sub- 
stance liberated by tbe auterioi- hypojibysi.s (a theory first aclvaucod by 


Hartman, Firor. and Oeilin^^'). 

Before cuteriug into a critical analysis oi 
citinji' other literature, we will em])hasi/ce that 
the terms '‘menstrual function'* and “mcnsti- 


lhc.se three theories and 
for the sake of jirecision 
iial flow” must be cleaidy 


differentiated. 

As regards Theory 1 : Sturiiis and :Meig.s'” published most instructive 
micropholograidis .showing the changes in the endometrium from the 
jiroliferative iiha.se, under c.strin intimmee, into the “ post ovulatory, 
presceretory " (ITisaw) as soon as ovulation has occurred and corpus 
Intcum effect begins. Knowledge of the fact that the endometrium, 
with formation of the corpus luteum, enters into the characteristic, pre- 
decidual jihase and with ]'iorsislencc of a corpus luteum of pregnancy 
dcvelo])s into a true decidua, naturally led to the conclusion that in- 
volution of tlie corjuis luteum of menstruation, that is, diminished su])- 
ply of progc,stin, causes the disintegration of the jn-cdecidual mucosa and 
thus hemorrhage. This conception of the causation of the menstrual 
flow is well supported by certain experimental flnding.s, of which more 
later on, and at least one common clinical observation, T think fir.st 
reported by Halban many years ago. Kemoval of the ovary containing 
the la.st corpus luteum or deliherate excision of the corpus luteum inci- 
dent to an abdominal operation almost, invariably i.s followed by a 
menstruation -like flow within about forty-eight hours, inde])cndcnt of 
the time elapsed since the last menstrual bleeding. 


Theory II applies chiefly to the anovulatory psoudomcnstrual flows. 
From this viewpoint we can understand why Corner’" does not ascribe 
to the corpus luteum any role in the actual causation of the flow, but 
finds its useful action limited to ])utling the uterus into a proper .state 
for the implantation and nutrition of the fertilized ovum. 


ICaufmann,”’ Loeser,’'' Zondek, Werner and Collier^'^ among many 
others have convincingly shown that artificially two typos of uterine 
hemorrhage can be produced, the one from an endometrium in the 
characteristic secretory phase, which always depends upon a definite 
dose of progestin (corpus luteum hormone), and the other from a 
merely hyperplastic endometrium when artificially supplied estrogen 
influence is more or loss suddenly reduced or eliminated. 

While there arc at present no methods available of assaying the pro- 
gestin contents of the circulating blood (llartman), the opposite holds 
true for determining the esti-ogcn levels, designed chiefly by Frank 
and his coworkers. They a.scertaincd-’" that in the normal adult Avoman 
the estrogenic factor in the blood gradually increases to 25 M.U. per 
liter within one Aveek of the anticipated floAv and Avith its onset (Avithin 
tAvo to SIX hours) disappears from the blood. Considerable variations 
ViCie ooseTYed hy tliein in tlie amounts of estrogen eliminated in the 
urine with tAvo periods of maximum excretion, the one in the middle of 
the inteiAal (the theoretical time of follicle rupture) and the other in 
the Aveek preceding the floAv. The menstrual hlood ahvays contains large 
(luantities of estrogenic suhstanee. Pluhmann-" made indiAudual blood 
ostrin curves for 12 normally menstruating girls. Out of 14 such 
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fact revealed is the marked irregularity, even among 87 nurses wlio at 
the beginning of the study felt certain tliat lliey were “alisolntcly reg- 
ular.” As a matter of fact not one of this group menstruated regularly 
at a twenty-eight-day interval. .Seipiades'"* used as his material 55 
female students of both the philoso])hic and medical departments of a 
German university. He can only confirm the findings of others that 
absolute regular return of the flow is extremely rare. To identical 
conclusions comes King-’'* analyzing 354 menstrual iloAVs in 37 normal 
industrial and college Avomen. Pluhmann"" reports on a statistical 
.study covering 747 cycles in 76 healthy California girls. He states: 
Jt Avas impossible to find any instance Avhere numerous consecutiAu cycles 
Avere of tbe same length. Tt Avas impo.ssible to group the subjects into 
tAventy-eight, thirty, or tAventy-one-day types. No liasis Avas found for 
the conception tliat the cycle generally re])rcsents a multiple of seven 
days. jMenstrual fioAA's oceiu- at all ])hases of the moon. A number of 
current ideas concerning regularity of the menstrual function, he con- 
cludes, Avill luive to be reconsidered. 

Ogino’s graphed data shoAv tliat only 0.7 per cent of his eases (Jap- 
anese Avomen) Avere absolutely regular, 10 per cent varying from one 
to three days, 44 per cent up to ten days, AA’hile in 56 per cent t lie- 
variations amounted to elcA'cn days and more (quoted liy Fluhmann). 

HolC’^ limited his observations to women Avho asserted that their 
fioAvs AAmre “as regular as a clock,” or ‘‘ahvays on the same day of 
each month.” Even Avith alloAA'ance of three days for A’ariations in 
intervals, the “regular” ones did not approach anyAvhere the 90 per cent, 
claimed by Knaus. Hardly one could be found to comjily Avith Ogino’s 
demand for 12 consecutive IIoaa's in identical intervals. Thougli not 
concerned here Avith the problem of the “safe jieriod,” Ave must refer 
to a paper by Latz.'*- In his series he found in 90 ])cr cent variation.s 
fx'om Iavo to eight days, but since this method in liis opinion is safely 
applicable as long as the variations betAveen longer and shorter intervals 
do not exceed ten days, he considers SO jier cent of all Avomen as reg- 
ularly menstruating. 

Richard.s*'’'’ emjihasizcs that jiarticularly valuable information can be 
gained by continued and uninterrupted recording of jieriods of the .same 
Avoman extending over seA'cral yeaiAs. In this manner can bo rei'ealed 
.sy.stematic variations in inteiwals according to seasons or sub.soquent 
to intervening iircgnancies. In one of his jiatients Avho kcjit a inenslriui- 
lion calendar, the tloAvs Avere less frequent in .summer and moi’O fi'equcnt 
in late fall. In another instance. tloAvs came in shoi’Ici' intoiwals in 
late sju-ing and in longer intervals in late fall. Mueller'*' philo.sophically 
discusses the evident rhythmicity in Ami-ious vital jiroce.s.ses and the I’Cg- 
ular A'ariations in the A'egetati\'e ncr\-ous .sy.slein. .Such variations i)e- 
yond doubt arc caused by seasonal change.s and by tlic twenty-four-hour 
cycle of the full rotation of the earth around its axis Avith the alterna- 
tion of day and night, but also arc intiueneed by the revolving ol tlie 
moon around the earth in a lAventy-eight-day cycle, as is noticeable 
particularly in animal life. 

In the opinion of Guthmann and Oswald'*" no doubt any long<‘r can 
1)0 jell concerning a time coordination of rliythrnic A-ariations of afmos- 
])heric and other ext ratei'rc.st rial (cosmic) conditions to .some of the 
various biologic procc.sscs Avhich arc rhythmic, irowcvcr. it remains 
difficult to discoA'cr tlic more diri’ct can.sal connections in regard to 
the rdle ])]ayed. e.g., by the sun or possibly by the moon. In ])opnIar 
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the surface layer.” He particularly emphasizes that it has been shown 
that the hypophysis probably is necessary for theelin action in relation 


to bleeding-.®" , i 

Fluhmann®® is willing to acknowledge that. Allen s cstrin depriva- 
tion theory” offers an acceptable explanation of the bleeding in an 
anovulatoiy cycle, but he considers this theory inap])licable to tlie true 
menstrual flow, because, in his own studies, lie found that it may occur 
also at a time when the amount of estrogenic substances in the blood 
is high, and that considerable rise and fall of these substances in the 
blood is found associated with amenorrhea. These facts induced him to 
believe that some other factors must also ]>lay a part in the origin of the 


t.rue menstrual flow. 

Analyzing “endometrial flndings in menstrual disorders,” Anspach 
and Hoffman®-* met with several confusing facts in regard to the cpies- 
tion of a “bleeding factor.” Tliere is finst t he now well-known possibility 
of a normal menstrual flow coincident with regression of a corpus luteum 
but also of menstruation-like flow in the absence of a corpus luteum. 
Second, a corpus luteum may he formed and persist, resulting in an 
amenorrhea. Third, administration of hormonal jiroduets, so far avail- 
able on the market, has a doubtful influence on the menstrual function 
of the adult -woman. “Thus the conclusion can be scarcely avoided, 
that there is some factor yet to be found to explain tlic uterine bleeding. 
Experiments apparently indicate that anterior pituitary hormones, as 
well as estrin and progestin, play a part in the bleeding mechanism, 
but just how, we do not Imow. It ma.y be due to some positive mechan- 
ism thus far unexplained.” 

Among several other articles dealing with this mooted question, -we 
shall quote but the one recently published by Wilson and Kurzrok,®® 
They agi-ee with the conclusions of Hartman and coworkers that the 
bleeding per se is due to a special nongonadotropic hormone from the 
anterior pituitaiy, and offer tlie following hypothesis of a bleeding 
mechanism applicable to all functional or hormonal forms of uterine 
bleeding, normal and abnormal : There is an anterior pituitary hormone 
separate and distinct from the follicle-stimulating and luteinizing hor- 
mones. It is not gonadotropic but w^orks directly on the endometrium. 
Its production is stimulated by the follicular lio'rmone. Its activity is 
inhibited, but not destroyed, by progestin. Wlien a certain concentra- 
tion of this “bleeding hormone” has been reached, the actual onset of 
bleeding occurs, providing its action is not fully inhibited by corpus 
luteum hormones. The bleeding stops with the exhaustion of 'this hor- 
mone. To this hypothesis of Wilson and Kurzrok we must add that 
Witherspoon and Collins®® even speak of the still unlmown hormonal 
factor which controls cessation of tlie normal menstrual flow. 


v. PERIODICITY OP MENSTRUAL FLOW 

Extensive statistical investigations in regard to certain aspects of the 
safe period” incidentally revealed the noteworthy fact that normal 
menstrual function is periodic but hardly ever regular. It would be 
useless to quote here all the data that have been published 
in the last few years, and it will be sufficient to show the striking agree- 
information supplied from all parts of the ivorld. Edward 
Allen-** gives exact date records furnished by 110 pupil nurses of a 
training school, covering 1414 menstrual periods. The most noteworthy 
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Baiei and Fowler'” stress the striking discrepancy among writers 
in regard to the amount of actual blood loss, which is variously' given 
as from 1 to 20 ounces, or between 20 and 500 gm. Most commonly 
Hoppe-Seyler’s figure of an average of 37 c.c. is accepted. They used, 
on 100 normally menstruating women, an entirely new metliod. All 
blood was carefully collected on eellulocotton pads, and the material 
analyzed for iron. From the recovered amount of iron was figured tlie 
amount of hemoglobin, and from this the blood loss was calculated. 
Thus the}’’ arrived at tlie following conclusions : The blood loss varies 
between approximately 6.5 and 178.5 c.c., averaging 50.0 c.c., about one- 
half of the women losing approximately 23 c.c., and other half 68 c.c. 
The duration of the flow and the number of pads used convey only a 
very vague idea of the actual blood loss. 


VII. PARTICIPATION OF VAGINA, CERVIX, AND TUBES IN MENSTRUAL CYCLE 


A. Vagina . — The foUieular hormone is primarily a growth hormone, 
which affects chiefly the female genital tract and the mammary glands. 
The wall of the vagina of rodents is the best indicator of such experi- 
mentally induced growth (Allen") and on this fact is based tlie Allen- 
Dois}’’ biologic test for estrogenic substances. Furthermore, the typical 
involutionar}’’ changes in the vagina during menopause as a result of 
ce.ssation of normal ovarian activity are well Icnomi. In view of sucli 
evident relationship between vaginal mucosa and ovarian function, it 
seemed fully justified to assume that this mucosa in some form would 
participate in the cyclic changes of ovarian activity in the human 
female. Most writers give credit to Dierlcs” as having first, in 1927, 
establi.shed periodic vaginal epithelial clianges incident to the menstrual 
cycle. He removed pieces of vaginal mucosa from about 30 women, 
and relating their histologic structures to the respective dates of last 
menstrual flow, he determined that the vaginal mucosa passes through 
a sequence of histologic alterations within each cycle. 


It seems interesting to follow chronologically the variations of views 
expressed by successive investigators. Adler,'* the coworkcr of Hif.seh- 
mann, in 1928, fully confirmed the findings of Dierks and described the 
changes as follows ; In the first half of the intermenstruum the vaginal 
epithelium proliferates, the flattened ceils increase and cornify. In the 
premenstrual period a clearly differentiated layer forms in tlie most 
superficial part of the eornified zone, which disappears after tlie flow 
and is formed anew in the interval. This “functional layer” is par- 
ticularly marked during pregnancy and is absent during amenorrJicic 
yieriods of prepuberty, climacterium, puerperium, and lactation. 

In 3929, Walter” states that definite cyclic changes occur in llic 
vagina of the mouse but not in the human vagina. He agrees that the 
upper homy layer is ca.st off but denies that this takes place in any 
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periodic manner. He emphasizes that different portions of the vaginm 
wall at the same time will show very dissimilar pictures in regard to this 
layer. He argues that the vaginal lining is not a true mucosa hut 
epidermis, and as .such .shows in the usual manner easting off of Hie top 
hornv lavcr with regeneration from the basal layer. 

In* the* belief of Gei.st,'^ in 1930, the vaginal mucosa undergoes cyclic 
ehan<^es probablv dependent on the ovarian hormone. At the preseni 
time\e Sates. i‘t is difficult definitely to accord each picture its proper 
place in the cycle. “Naturally* certain variations in ovarian and ci - 
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opinion, varied and prompt ofieels oi! llie lunar jiiia.se.s are ollon taken 
for granted, and scientific jn-oof for suck an eltcct in sonic resiiccts is 
not entirely ivanting. Tims one can easily nndorsland the widespread 
belief in an intimate relation of the Iwcnty-eight-day moon cycles to Ihc 
menstrual cycles, G'uthmann and Oswald carefully review the extensive 
literature which gradually has accumulated since Svante Ari'honiu.s fiisl 
endeavored to establish * causal relations hetween lunar pha.ses and 
])at.hologie ])henomona in man (a queslion widely discussed again within 
the last few years). Studying the histories of jiaticnts ol the 

Gynecologic Service of the Frankfurt luiivei’sity Clinic, they ascertained 
that with marked frequency normal or unex]iected onset oi a menstrual 
flow occurs either at. the time of a full or a new moon. ‘‘From a 
biologic view])oinl. such an intluence (of the moon) on the menstrual 
flow is entirely credilahle. 'We know that, in siiite of its deiiendenco, 
on spontaneous cyclic variations of endocrine activitie.s, the immslrual 
cycle also is retarded or accelerated by many e.xlernal faclor.s and in- 
fluence.s, among which we .shall have to inclmh' a cosmic innuenct!. ’ 

In conclusion, we .shall mention a hy])olhcsis recently i>ropounded 
by Theobald."''' “There is no rhythmical function of tlio body, aiiart 
from menstruation, which, is not accepted as being controlled by a center 
in the brain.” The regularity of the menses is a phenomenon that sug- 
gests a central rather than a Inqiliaxard hormonal control. On the basis 
of some clinical -ob.scrvations (that amenorrhea can bo caused by mental 
.strain, that the menstrual cycle can be changed by hy]uiosis or can be 
stopped by morphine, etc.), he evolves the theory that afferent, stimuli 
to a menstruation center in the hypothalamus are provided by the 
ovarian hormones and by nervous stimuli from the generative organs 
and the cerebral cortex, Avhile the efferent stimuli from the center 
operate through the anterior pituitary gland. 

If this hypothesis is correct, he concludes, the correct method of 
treating memstrual di.sorders, provided ovaries and anterior pituitary 
are functioning normally, for the majority of cases is to trca< the center 
directly by sugge.stion or indirectly In’ ])romo1ing the general well being 
by dietetic and hygienic measure. 


VI. :MnNSTinv\p m.oou i.o.ss 

Normal menstrual blood docs not coagulate, lifost carefully planned 
studies of Dogliotti®'^ furnish proof that tliis lack of coagulability is not 
due to the admixture of follicular or corpus luteum hormones biit solely 
to the absence of both fibrinogen and thrombogen. Also Daniel and 
Florian"® emphasize tlie difference between normal circulating and inen- 
stiual blood, and ascribe lack of coagulability of the latter to deficiency 
in fibrogen and richness in ti'yptic ferments. These writers claim to be 
the first to ascertain that just before and dui’ing the menstrual flow also 
the circulating blood_temi)orarily becomes lass coagulable. (Wo arc not 
aware of any study in regard to possible differences in this respect be- 
tween ovulatory and anovulatory uterine hemorrhages, though this 
point might prove of scientific and ]iraetical importance.) 

Increased loss of blood is due either to a more profuse flow or its 
undue prolongation. In Dm opinion of Hirscli-Hoffmai.nF" the latter 
condition^ is caused by unusually slow elimination of the menstrual 
endometyium which then shoivs striking variations from the charac- 
teristic histologic picture. He ascribes prolonged menstimal flow to 
some deficiency in the involution of the corpus luteum. 
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viscosity of the discharge. He feels, however, that the soluhilily of the 
cervical mucus varies at different stages of tlie cycle solely as a result of 
varying amounts of added secretions from uterine body and tubes. 
These latter secretions certainly are influenced by follicuiar hormones, 
and thus one might have to admit tliat there actually exists a relation 
between consistency of the cervical mucus and ovarian activity. As a 
matter of fact, the rubbery cervical plug during pregnancy has been ex- 
plained as due to the absence of the solvent action of the combined tubo- 
uterine secretions. 

C. Tubes . — In a ]iaper, published in 1928, Novak and Everett®^ pre- 
sented a carefLil review of tlie entire literature dealing with cyclic 
changes in the 1ubal mucosa. On the basis of extensive studies, they 
themselves had made, they arrived at the conclusion that, while the tubal 
mucosa does not normally ]iartieipatc in the bleeding phenomenon of 
menstruation, its epithelium exhibits definite cyclic changes comparable 
with those of the endometrium. 

However, it seems that in the absence of an endometrium, the tubal 
mucosa is likely to bleed vicariously. This can be noticed in instanee.s 
in Avhieh after a vaginal hysterectomy, a part of the preserved tube had 
been eauaht in the vaginal scar. Strassmann®® utilized this capability 
of tbe tubal mucosa to bleed under ovarian influence for the purpose of 
restoring a functionating menstrual channel. We shall have to say 
more of this operation in a later chapter. 

Tn 1929, Tietze®® de.scribcd in detail cyclic changes observed in 44 
tubes removed from regularly menstruating women. Particularly 
marked are the alterations in the ciliated cells, which show greatest de- 
velopment at the fourteenth and fifteenth days of the cycle, that is. at the 
time when the ovum is extruded from the ruptured follicle and has to 
be transported to the uterine cavity. IMore recently Jaegerroos,®' 
nolemizin.g against a contrary view of Westman, insists that liis own 
investigations definitely establish in the human female the parfieiiiation 
of the tubes in the cyclic menstrual changes. 


mBI.IOGRAPIIY 

(1) Endocrinology 18: 421, Ut34. (2) Am. .T. Oust. & Gyxec. 26: 764, wp. (3) 
Arch. f. G\niiik. 156: 1. 19,34. (4) Ber. u. d. ges. Gvniik. u. Geburt.*;!!. 24: 177, 19.33. 

(ii) Wien. klin. Welinsclir. 49: 455, 19.36. (6) Bril. M. .T. 1: 7, 1934. (7) .T. A. Jf. A. 
104: 1901, 19.35. (S) Time of Ovulnfion, Baltimore, 19.36. William.s & WilkiiiH Co. 

(9) Klin. Wclmsclir. 15: 17.30, 19.36. (10) Glandular Physiology and Therajiy, 

A. M. A., 19.35. (11) Zentralbl. f. Gvniik. 59: 150.S, 1935. (12) Ztselir. f. Gebiirtsli. 

u. Gvniik. Ill: 264, 1935. (1.3) Klin. Wchnschr. 14: 77H, 1935. (14) .T. Ob.st. ic 

G^^^aw;. Brit. Emp. 41: S6, 1934. (15) Orig. in Portuguese. Abst. in Bor. u. d. 

ges. Gyniik. u. Geburtsh. 27: 175, 1934. (16) Abst. in .1. A. JL A. 106: ;>01, Wp. 

(17) Zentralbl. f. Gyniik. 60: 2074, 1936. (18) Bull. Soc. d’obst. et de gynec. 24: 

270, 1035. (10) Gyn^5colo^e 34: 140, 1035. (20) A. A. 107: 1427, 1030. 
vied. Clin. N. A. i8: 771, 19,34. (22) Western .L. Siirg. 44: I, 19.36. (2,3) 

Obst. & Gyxec. 32: 612, 19.36. (24) Am. .T. Oust. & Gykkc. 28: 319, 19.34. (25) Ong. 
in French. Abst. in Ber. ii. d. ges. Gyniik. u. Gcburlsii. 32; 316, 

Periodic Fertilitv, Vienna. 19.34, :Maudrich. (27) Med. klin. 29: .899, 

Zentralbl. f. Gviiiik. 58: 266.3, 19.34. (29) iMcd. klin, 31: 371, J.6.3.5. 

.Soc. Exper. Biol. S: Med. 33: 109, 193.5. 


1936. 

1933. 

(.30) 


(26) 

(28) 

rron. 


(31) Am. .T. Surg. 33: .369, 1936. (32; Kiirg. Gynec. Obst. 53: 33^ 1931. 

T A M A 104: 1497, 193.5. (34) Am. .L Oust. A- Gynec. 32: ofl.n 1.06. 
Gontrib.'to Embrvol. 24; 141. 1933. (36) Anat. Bee. 55: 66, 19.3.3. 

Therapy. A- A.. 1935. (41) Bull. .S>c. dV/bst. el de gynec. 25: ///, ( '“f 


(.33) 
(.3.5) 
ii. d. 
Ber. 
.Abst. in 



EHRBNFEST : JIENSTRUATIOK AND ITS DISORDERS 


545 


dometrial cycles witli some overlapping and with individual differences 
suggest that in some patienis also in ihc vagina the same variable con- 
dition prevails.” 

Stieve'-’ feels unable to aecejit Dierks' theory, because he not only 
found different pictures in the vaginal mucosa corresponding to the 
same phase of the menstrual cycle but wa-s able to ascertain that similai 
structural changes occur also in the epithelial layers of the oral cavitj' 
and esophagus, both in men and women. 

In 1933, Papanicolaou''^ definitely determined that the vaginal secre- 
tions of the human female change typically in the various phases of the 
menstrual cycle as he had previously established for certain animals. 
Rhythmic changes, coordinated with ovarian activity and ovulation, in 
the vaginal epithelium of a large grou]) of monkeys were described in 
1935 by Davis and Hartman.'* 

"Are There C.yclic Changes in the Human Vaginal klucosa?” is the 
title of a recent (1936) contribution by Zondek and Friedmann.'® Em- 
phatically they answer this question in the negative. There are changes, 
often found to a varying degree in the same vagina, but they are not 
cyclic. In some cases of primary amenorrhea, histologic pictures are 
seen identical with those in women with normal ovarian function. Ad- 
ministration of estrogenic hormones, in the absence of normal ovarian 
activity, does not change tlic histologic structure of the vaginal mucosa 
(however, appearance of coriiificd squamous cells after administration 
of e.strogenic substances to menopausal or castrated women has been 
I’ecorded by Papanicolaou and Shorr.'®) Zondek and Friedmann con- 
clude with the apparently valid argument that recorded differences in 
the biologic reaction of the vaginal mucosa to cyclic ovarian activity 
are easily explained by the fact that in different species the vagina 
itself is embryologieally developed in different, manners. 

Incidentally, we will mention that Fagioli®" failed to discover any 
noteworthy changes in the pH of vaginal secretions in the course of the 
menstrual cycle, but, of course, he could not make these tests during the 
flow. 

B. Cervix . — Some time ago R. Sehroeder and Nuerenberger found 
that the mucosa of the uterine isthmus participates in the periodic 
changes of the endometrium, and this view is now rather generally held. 

Emil Novak (in Curtis’ Obstetrics and Gynecology, 1933, 'W. B. 
Saunders Co.) asserts that cyclic alterations have never been established 
for the mucosa of the cervical canal. 'Wollner®^ describes observations 
made on strips of cervical mucosa removed from time to time from the 
same women by means of a Hyams’ electrode (cutting current of high 
frequency). He ascertained that, at least in some women, a definite his- 
tologic cycle exists. 


As an expression of underlying structural changes has been accepted 
tlie observation of a definite thinning of the cervical mucus in the mid- 
interyal, usually interpreted as an additional factor favoring conception 
at tins time. Seguy and Simmonet®^ used this phenomenon in an at- 
tempt to determine the time of ovulation. Assaying the estrogenic con- 
tents oi the urine and inspecting during laparotomy the ovaries in 
about one-half of their cases, they were able to ascertain that the pre- 
thick cervical mucus became thinner approximately coincident 
wi h the rupture of the mature follicle. Moeneh,®® repeating Kurzrok’s 
experiments in regard to the penetration of spermatozoids into the 
cervical secretions, agrees that this ability seems to be dependent on the 
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All comnmnicatious eoneeniing the publication of our Transactions 
should be addressed to Edward Allen, 55 E. Washington Street, Chi- 
cago, 111. 


Central Association of Obstetricians and Gynecologists 

The Ninth Annual Meeting of the Central Association of Obstetri- 
cians and Gynecologists will be held October 14 to 16 at the Hotel 
Adolphus in Dallas, Texas. The guest spealcer will be Dr. C. MaePie 
Campbell, Professor of Psychiatiy at the Harvard Medical Seliool. 
Dr. Campbell Avill speak on “Pei*sonal and Environmental Factors in 
Obstetrical and G 3 meeologieal Pi-actice.’^ Tlie profession is cordialp’’ 
invited. 

For further information appl 5 '’ to the Secretaiy, Dr. Ralph A. Reis, 
104 S. Michigan Ave., Chicago, 111. 


International Congress of Obstetrics and Gjoiecology 
Amsterdam, Holland, May 4 to 8, 1938 


Attention is again called to this prospective gathering which prom- 
ises to be a success from the standpoint of attendance, the Directors 
having had favorable responses from many soui-ees. 

Her Majesty, the Queen of the Netherlands, has graciously agreed 
to assume the patronage of the Congress. 

Three main subjects have been listed for discussion at the stated 
morning meetings, namelj’’ eclampsia, thrombosis and embolism, hor- 
mones. The following have been invited to conduct the discussions : 


I. Eclampsia. 

Pathogenesis 

Treatment 

Eclampsia From a Geograph- 
ical Standpoint of View 

II. Thrombosis and Embolism. 

Diagnosis and Symptomatology 
Etiologj' 

Prevention and Treatment 

III. Hormones. 

Historical Eeview 

Lectures on latest research 


Dr. E. Klaften, Vienna. 

Dr. H. Vignes, Paris, and 
Prof. B. Stroganoff, Leningrad. 
Prof. K. DeSnoo, Utrecht, and 
Prof. R. Remmelts, Batavia. 

Prof. E. Alfieri, Milano. 

Prof. D. Dougal, Manchester. 
Prof. E. Wichmann, Helsinki. 

Prof. G. Wagner and 
Prof. C. Kaufmann, Berlin. 

Dr. C, Hartman, Baltimore, and 
Prof. L. Brouha, Lifigc. 


The afternoon meetings will be devoted to papm’s 
.subjects. Contributions to the program are .still aecepl.ibh, .sut).i 

to approval by the Directors. 

Profc.s.s(/r Dr. A. IT. M. J. voii Rooy, Pi’csideu) 

Dr F. C van Tongeren, Seeretaiy 

University Clinic for Obstetrics and Gyno-ohc} 
Amsterdam, W., Holland. 
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Items 


American Board of Obstetrics and Gynecology 

The next written examination and review of case Iiistories of Group 
B applicants by tbe American Board of Obstetrics and Gjniecology 
will be held in various cities in the United States and Canada on 
Saturday, November 6, 1937. 

The next general examination for all candidates (Groups A and B) 
will be held in San Francisco, Cal., on June 13 and 14, 1938, imme- 
diately prior to the American Medical Association meeting. 

Application blanks and booklets of information may be obtained 
from Dr. Paul Titus, Secretary, 1015 Higliland Building, Pittsburgh 
(6), Pennsylvania. Applications for these examinations must be filed 
m the Secretary’s office not later than sixty days prior to the scheduled 
dates of examination. 


The Chicago Gynecological Society 

Meeting of the Chicago G.ynecologieal Society 
the following offieer.s wei’e elected: 


Geox)ge de Taimowsky, President 
David A. Homer, President-Elect 
Julius E. Laekner, Vice-President 
George H. Gardner, Treasurer 
Edward Allen, Secretary 
R. A. Lifvendahl, Pathologist 
R. M. Grier, Editor 
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ioi instance, in 1924, Harris studied 24 cases of eclampsia one year after the 
attack and found that three patients, or 12.5 per cent, showed definite evidence of 
“chronic neplnltis ” ; tliis “nephritis'' appeared to ho the direct re.sult of the 
eclampsia, since neither the past history nor the physical examination showed any 
other etiologic factor. Harris also studied 55 women who had suffered from pre- 
eclamptic toxemia one year i)reviously and found that the appalling number of 33, 
or CO per cent, showed signs of “chronic nephritis." Among this latter group, 
he was able to show that the length of time the toxemic symptoms persisted was 
an important determining factor in the occurrence of “permanent renal damage." 
A few years later Gibberd of England brought forth evidence to show that “chronic 
nephritis may ai-ise de novo as sequela to pregnancy kidney. The frequency with 
W'hich this permanent damage can be demonstrated in previously healthy women 
depends largely upon the delicacy of the tests for estimating renal function. The 
most delicate test is a subsequent pregnancy and where this is available wc find 
permanent renal damage in about 57 per cent. If such advanced changes as per- 
sistent albuminuria, cardiac hj’pertrophy, etc., are taken as evidence of chronic 
nephritis, we find it in only 14 per cent." In evaluating this report of Gibberd 
it is important to note that although he made the diagnosis of chronic neifiiritis in 
57 per cent of his cases, only 14 per cent .showed albuminuria. In other words, in 
the vast majority of his cases the diagno.sis of chronic nephritis was made on hyper- 
tension only. Peckham in a study of 74 eclamptic women has shown that 22 per 
cent had signs of “chronic nephritis" several months after delivery, while Greenhill, 
Evans and Strachan, and other authors, -have reported similar results in post- 
eclamptic patients. 


If it be true that the toxemias of late pregnancy are frequently fol- 
lowed by a chronic disease entity ordinarily called by ob-sletricians, 
chronic nephritis, there must be a process active in the acute toxemias 


which is carried over to the clironic stage and which is therefore common 
to both clinical states. To know this common factor with certainty 
would seem extremely important, not only because of the light such 
knowledge would throw on the chronic sequelae of the toxemias but also 
because of its bearing on the nature of the acute toxemias tliemselvcs. 
As w‘e have indicated, it has been assumed that this common factor is 
renal, the kidney suffering an acute disease process in j)re('elami)sia and 
eclampsia and then manifesting permanent damage afterward. II this 
assumption is correct it Avould be only natural to expect these ])atients 
with permanent kidney injury to manifest regularly tlie ordinary signs 
of chronic ncplirilis, such as albuminuria, low renal function, and cIuilk- 
teristic ehange.s at autop.sy. Actually wliat evidence of kidney damage 
do these cases .show? "What is the basic nature of this disca.se cntit\, 
chronic nephritis, as the term i.s employed by obstetricians? 

The clinical characteristics of the condition are jdain enough. Ifyiicr- 
tension is the predominant finding and sometimes tlie only one. M- 
buminuria and abnormalities of the urinary sediment arc absent ^ 
majority of cases. The renal function is often normal; edema is minima 
or lacking, and the patient has no complaints other tlian occasional hc.iy 
aciics. But the hypertension persists, usually at a fairly constant ic\< - 
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THE VASCULAR FACTOR IN THE TOXEMIAS OP LATE 

PREGNANCY^' 

Nicholsox J. Eastman, M.D., Baltimore, j\Id. 

(From the Department of Obstetrics, The Johns Hopkins University and Hospital) 

F OLLO'WING tlie demonstration by Rayer and Lever, almost a hun- 
dred jmars ago, that women suffering from eclampsia excrete albumin 
in the urine, it was generally believed that the fundamental pathologic 
lesion in this disease was nephritis w’ith uremia. Tlie frequency with 
which nineteenth century pathologists found renal changes present at 
autopsy in women dying from eclampsia accentuated still further the 
role of the kidney in the toxemias of pregnancy. This emphasis on the 
renal factor in the toxemias has persisted to the present. Such names 
as “the kidney of pregnancy,’' “low reserve kidney,” and “chronic 
nephritis in pregnancy” head sections of our most recent textbooks 
and leave little doubt that the majority of obstetricians, in thinking 
of the toxemias of late pregnancy, still incriminate the kidney. Conse- 
quently, when the late results of the toxemias came to be studied a few 
years ago and it was found that many preeclamptic and eclamptic moth- 
ers were left with permanent hypertension, it was only natural to 
conclude that these women had suffered some degree of kidney damage 
from the original preeclamptic or eclamptic attack so that a residuum 
of chronic nephritis had resulted. 

Annual Meeting of the Brooklyn Gynecological Society,, 

Note: The Editor accepts no responsibility for the views and statements of au- 
thors as published in their ‘ ‘ Original Communications. ’ ’ 
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normal six months before death, while in women who succumbed to 
heart disease and apoplexy, it tended to be normal even a few weeks 
before the end. 


Over 200 blood chemical studies on these 48 hypertensive women 
sliowed normal figures with the exception of the specimens taken, during 
tlie terminal stages, from the 2 women dying in uremia, Purthermore, 
if we again except these 2 eases in terminal uremia, the Addis cast 
count failed to show evidence of nephritis in this series. 

The adequate renal function, the normal blood chemistry and the ab- 
sence of albuminuria and easts which are frequently met in the disease 
entity under discussion become understandable when we consider the 
postmortem findings in these eases. In our series of 48 cases just men- 
tioned, there were 5 autopsy studies. In every one of the.se fatal cases 
the predominant pathologic lesion \vas the same, namely, a generalized 
arteriolosclerosis. The vessel changes in the spleen, the pancreas, and 
the adrenal were particularly marked, many arterioles showing sclerosis 
to a degree which resulted in almost complete occlusion. In 2 cases, 
in which death had been preceded by uremia, the kidneys showed similar 
arteriolosclerotic changes, involving the capillary loops, entering arte- 
rioles and even the smaller arteries. However, in the 3 cases in which 
death was not preceded by uremia, but by cardiac failure (2 cases) 
and apoplexy (1 ease), the kidneys presented minimal changes, the 
arteriolosclerotic process being concentrated in other organs. Accord- 
ingly, it seems reasonable to believe that the degree to which renal func- 
tion is impaired in this condition depends chiefly on the extent to which 
the progressive vascular process happens to have involved the kidneys. 
By the same token, these few cases suggest that the condition we call 
chronic nephritis in pregnancy is primarily a generalized arteriolo- 
selerosis, in which the kidneys may or may not be conceimed. 

Medical clinicians have objected for some time to the “chronic 
nephritis” of the obstetricians, pointing out that in general such eases 
manifest hypertension only, with no albuminuria, no cast excretion, no 
red cells in the urine and no diminution of renal function. Herrick, 


in particular, has stressed the fact that “the loose use of the term, 
'nephritis,’ in association with the toxemias of late pregnancy .should 
no longer be countenanced.” Certainly clearer thinking would result 
if we employed a term which more nearly connotes the condition wc 
are dealing -with, .such as “hypertensive vascular disease.” Alternative 
names, but possibly less desirable are “arteriosclerotic Bright’s di.sea.se, 
“chronic hypertensive di.sea.se,” “arferiasclero.s3s” or “c.ssx'ntial hyper- 
tension.” In those itrstances in which the sclerosing prorrc.s.s has flnally 
affected the arterioles of the kidney with re.sultant decrease in renal 
function, the term “nephrosclerosis” of Fahr and Volhard would .sfTm 
more appropriate than chronic nephritis since the latter phrase impbc.s, 
of course, an inflammatory' origin. 
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Tlie only other finding M’hicli ma.y be noted witli any degree oi regnlaritj 
is a narrowing and tortuosity of the retinal vessels, in other words, a 
retinal arterioloselerosis/ In the event anotber jiregnancy supervenes, 
the patient shows an aggravation of her hypertension liefore the seventh 
month is reached, often during the first, half of gestation. The preg- 
nancy may proceed to the expected date of confinement, or, as commonly 
occurs, the fetus may die in utero and be expelled ])i-emature]y. In 
either event the child is underweight, while the jilaeenta may .show an 
unusual number of infarcts, often red infarcts. Following deli^er^ 
there may be a slight recession in the blood ])ressure, but usually it 
remains indefinitely at a figure only slightly liclow that observed during 
pregnancy. Each subsequent jircgnancy adds its increment to the hy])er- 
tension and, as a rule, the exacerbation in the blood pressure occurs 
earlier and earlier in each succeeding pregnancy. In most of these 
patients, the hypertension and the retinal arteriolosclerosis ])ersist for 


years without other findings; some show a more malignant course. 
Sooner or later, however, one of three clinical pictures emerges. Pos- 
sibly the largest group of these patients eventually show renal altera- 
tions; albuminuria and a rather rapid diminution in Icidney function. 
Once the decreased renal function sets in, the course is a short one and 
death ensues, often within a fcAv months, from uremia. Another class 
of these hypertensive women, possibly almost as large as the renal group, 
later manifest cardiac change.s; hypertrophy, occasional attacks of 
decompensation and finally fatal heart failure. In a third group, charac- 
terized usually by a very marked hypertension, death results from 
apoplexy. 


We have just made note of the fact that patients with this chronic 
nephritis in pregnancy often .show normal renal function. Several years 
ago, Peckham and Stout showed that neither the jihenolsulphonphthalcin 
excretion test nor the IMosenthal concentration test is of value in differ- 
entiating chronic nephritis in pregnancy from the acute toxemias. Dur- 
ing a recent five-year period, A. L. Dippcl and I followed, from year 
to year and from pregnancy to pregnancy, 4S of these hypertensive 
women at the Johns Hopkins Hospital and studied their renal function 
fiom time to time by means of the blood urea clearance test. The 
average systolic blood pressure of the group investigated was 193.1 
mm. Hg, while the average diastolic was 121.9. Most of these patients 
had been observed for many years, and there can be no doubt that they 
represented an advanced degree of chronic hypertensive disease. Yet 
the III ea clearance tests of these women, cheeked by repeated studies at 
^ai^ ing intervals, were well within the normal range in over one-third of 
the group; in only 9 patients, or in less than one-fifth, was it markedly 
diminished (below 50 per cent of normal). Even in patients who died 
duiing the couise of the study from uremia, the test was sometimes 
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But the significance of the vascular factor in the toxemias of preg- 
nancj’’ is not limited to the condition we have just discussed. It is well 
known that this chronic hypertensive state is frequently initiated by an 
acute toxemia, the hypertension of preeelampsia or eclampsia persisting 
indefinitely after the acute manifestations have subsided; indeed, we 
have already indicated that between a quarter and a half of the acute 
toxemias of late pregnancy eventually culminate in this chronic hyper- 
tensive disorder. Surety, if the one common sequela of preeelampsia 
and eclampsia is a vascular disease, there must be active in the acute 
toxemias themselves some very important vascular proce.ss. Even a 
casual survey of recent wmrk supports this su-spieion, for tlie belief 
is growing that eclampsia with its precursor, preeelampsia, is not a 
disease of the liver, or of the kidneys, or indeed of any individual organ, 
but an affection of all the small terminal arterioles (Irving). 

This concept was first advanced by Volliard in 1918 and lias been accepted by 
Hynemann, Hinselmann and Fahr in Germany, and in tliis country by Irving, Mussey, 
Herrick and others. It is based on evidence obtained from nail folds, ocular fundi, 
and specimens of muscle taken for biopsy, as well as from autopsy studies on var- 
ious organs including the kidney', liver, brain, and heart muscle. Hinselmann, 
Linzeneier, Hynemann, Baer and Beis, and others, have noted in preeelampsia changes 
in the smaller vessels of the nail fold consisting of alterations in the size of the 
arterioles, with evidence of spasm producing alternate regions of contraction and 
dilatation, together with elongation of the capillary' loops and more or less capillary 
stasis. Similar capillary changes were found in a large number of eclamptic pa- 
tients. Several observers, including Mussey of the Mayo Clinic, have studied hi.s- 
tologically small sections of muscle taken from preeclamptic patients and have found 
alterations in the arterioles identical with those which we have just described in the 
small vessels of the nail fold. 


Further evidence that vascular changes play an important role in 
preeelampsia and eclampsia is afforded by' the constancy w'ith -which 
spasms of the retinal arterioles are met in these disorders. Mylius, 
in 1928, demonstrated that in toxemias of pregnancy' associated with 
rise of blood pressure, the primary' and most commonly' observed lesions 
of the fundus were .spasms and tonic constJ’ictions of the retinal arteries. 
In the opinion of Wagoner also, Avho has recently' made valuable studies 
in this field, the first visible sign in the retina of preeclamptic patients 
is a nai'i'owing of the arterioles because of .spastic contraction and in- 


creased tonus of the walls of the arterioles. This change in the arteri- 
oles, he points out, may' di.sappear entirely' if there is an early and 
permanent fall in blood prassure. If, howevci-, the toxemia continuc.s, 
at some stage of the spastic proee.ss permanent sclerotic changes occur 
in the walls of the arterioles. This is apparently brought about by an 
ischemia of the vessel walls due to the continual corniircssion of tin- 
vasa vasorum by the .spastic contractions. The findings of these ophthal- 
mologists indicate, then, that during the acute toxemias of pregnancy, 
spasms of the arterioles develop wliich in lime cause permanent ch.'ing'?^ 
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By whatever name it is called, the conception of this condition as a 
vascular disease aids inateriaUy in understanding the clinical courses 
which these cases pursue. For instance, wliy do they usually become 
worse about the Mth month of pregnancy? The explanation which is 
ordinarily given for the exacerbation of "chronic nephritis” during 
pregnancy is that the end-products of fetal mct.abolism ovci lax the 
excretory power of the maternal kidneys. Since, however, the disease 
usually becomes worse about the tifth month of pregnancy, it is rather 
difficult to understand how the catabolic products of the fetus, which 
weighs at this time scarcely more than a pound, could overburden 
kidneys which had been handling the end-products of, let us say, 140 
pounds of tissue. If we are dealing with an arteriolosclerotic process, 
on the other hand, the circumstance liecomcs quite comprehensible on 
the basis of the increase in blood volume and cardiac output whicli 
gestation entails. Investigators are in general agreement that preg- 
nancy is associated with an increase in total blood volume wliich ap- 
proximates 23 per cent and with an increase in the minute output of 
the heart which averages 50 per cent. These changes throw a con- 
siderable burden on the vascular system, and it seems something more 
than a coincidence, in this connection, that they become marked about 
the fifth month of pregnancy, liloreover, if pregnancy is such a severe 
burden on the kidneys as has been supposed, one might expect to find 
it complicated rather frequcntlj’- by acute hemorrhagic nephritis. We 
have recently had occasion to review our cases of acute nepliritis in 
pregnancy and among 16,150 admissions to the obstetric service found 
2 such cases, an incidence of 0.02 per cent. TJiis figure is in close keep- 
ing wth that of Dieekmann who reports an incidence of less than 0.05 
per cent in the country at large. In other words, acute nephritis is a 
rare complication of pregnancy. 

If the obstetrician will regard these chronic hyiiertensive disorders 
as afiections of the vascular system, lie will assume a different attitude 
toward such cases. He will no longer minimize their severity simply 
because they have no albuminuria, no easts and no diminution of renal 
function. Indeed, he will scarcely expect, these abnormalities in the 
earlier stages of this disease. He will be inclined, rather, to base his 
prognosis on the condition of the retinal arterioles and may find it 
helpful, as we have, to take photographs of the retina from time to 
time and paste these on the history to serve as a record of the stationary 
or progressive character of the vascular sclerosis. He will understand 
that he is dealing with a pathologic arterial tree and will hesitate to 
impose on these diseased vessels the 50 per cent increase in cardiac out- 
put which pregnancy entails. He will not permit the continuance of 
gestation in clear-cut eases of this disorder and will take appropriate 
steps to prevent subsequent pregnancies. And, in so doing, he will 
serve the best interests of his .patients. 
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DISCUSSION 

DB. HERBERT F. TRAUT.— I think those of us who see large numbers of 
toxemic patients are impressed with the fact that they all suffer from elevated 
blood pressure to begin with, and that it is a long time after the evidences of 
hypertension are manifest that one sees an3d;hing like a chronic nephritis, as we 
understand the term. Certainly, from the point of view of demonstrable diminution 
of kidney function or of retained nitrogenous products in the blood stream, the 
above statement holds true. 

James Young, who for many years studied these conditions in pregnancy, also ex- 
plained them on a vascular basis. He assigned to most of the acute toxemias of 
pregnancy a basis of excessive permeability of the vessel wall. He felt in particular 
that the toxic type of premature separation of the placenta with the excessive blood 
loss into the musculature, the edema associated with the condition, etc., could only 
be explained by a tremendous vascular change. 

More recently. Page, at the Rockefeller Institute, has studied essential hyper- 
tension and chronic nephritis in great detail and has been able to demonstrate that 
not only in pregnancy, but in essential hypertension in individuals not pregnant, 
there is a pressor substance which brings about spasm of the arterioles and which 
eventually, if long continued, produces changes in the vessel ^yall. Page and Heuor 
have also demonstrated in human beings that by depriving the kidney of its autonomic 
nerve supply, they could, in a large percentage of instances, cause a disappearance 
of the hypertensive syndrome. 

YJiat the origin of this pressor substance is, whether it is the same in the non- 
pregnant as in the pregnant person, is still a matter for giio.^swork. The old con- 
ception of transportation of the villi and .split protein products is not necessarily 
to bo discarded. Perhaps we can find a better e.xplanation on the basis of more 
recent hormone discoveries. 

DR. ALFRED C. BECK.— We have been trying to reconcile clinical with path- 
ologic findings and with the medical man’s ideas ever since the original work of 
Volhardt and Fahr. I hope that this new conception which is being accepted more 
and more is going to clear up the entire subject of the to.xemias. Instead of con- 
sidering the different entities from the old-time pathologic aspect, we may now 
consider them as acute or chronic manifc.stations of a vascular condition. 

Many today accept the conception which Eastman has outlined. There are many 
more pieces of evidence which point in tliis direction as, for instance, the changes 
in the spleen, the changes in the adrenals, and the picture in tlie Inain. AH of 
the findings that we observe in eclampsia and in the so-called nephritic casc-s ejm 
be explained on this basis. We have taken a very large stej> forward. There re- 
mains to be discovered what produces these arteriolar Hpasm.«. 

DR. .TOSIIUA RONSIIEIM.— 1 .should like to ask Dr. Kastman if he will tel! 
us something .about how, with the conception he has outlined of the nature of the 
disease, he now treats these patients. 
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in the waUs of the small vessels. Their o])scrvations afford some basis 
for the fact that eclampsia and preeclampsia arc frequently followed by 
chronic hypertensive vascular disease and indicate that the common 
factor which links the acute toxemias with their clironic sequelae is not 
the kidney, but the vascular system. 

The autopsy evidence that the arterial tree exhibits profound changes 
in eclampsia is too numerous to permit more than cursory review. Some 
ten years ago fjjiffe-repoi’led tliat in cases of death from eclampsia the 
cerebral vessels show extensive changes, varying from .sliglit swelling 
and poor staining nuclei to an actual hyalinization of the vessel nail 
with disappearance of the nuclei. It is his opinion that the media is 
first involved, later the intima, and he is in agreement with Hinsclmann 
in concluding that the in^jury to the vessel walls is diie to .spasm of the 
arterioles which results finally in necrosis of the smaller branches. In 
the opinion of Domagk, endothelial changes in the vessels play a major 
role in eclampsia and are responsible, directly or indirectly, for a great 
part of the clinical picture; pulmonary edema, so frequently met in 
eclampsia, is particularly mentioned as being due to previous capillary 
injury; the well-known liver changes ai’c interpreted in the same light. 
More recently Braunmuhl has described in the brains of women dying 
from eclampsia an. ischemic cell disease which he believes due to vaso- 
constriction. Benoit and de Friest also attribute the vessel changes in 
eclampsia to primary spasm of the arterioles. 

But it may be objected that some of the most characteristic phenomena 
of eclampsia seem very directly associated with the kidney, namely: 
albuminuria, oliguria, hematuria, and cast excretion. As Irving has 
recently emphasized, vascular spasm resembles in its results veiy closely 
the experimental clamping of a vessel; and it is well Icnown that the 
experimental clamping of the renal artery produces immediate and 
marked albuminuria as soon as the constriction is released. The sudden 
onset of marked albuminuria wliich so often precedes or accompanies 
an eclamptic attack is thus satisfactorily explained on the basis of an 
abrupt arteriolar spasm. With massive albuminuria present, casts would 
be expected since the latter represent merely the tubular solidification 
of albuminous material -in the absence of sufficient fluid to hold the 
albumin in solution. Oliguria may likewise be accounted for on the 
basis of arterial spasm since the more severe the spasm the less is the 
amount of urine which passes through the glomeruli. Hematuria is 
readily explained by hemorrhage into Bovunan’s capsule when the 
spasm of the afferent arterioles is suddenly released. 

In reviewing the evidence which points to the vascular system as the 
common and dominant factor througliout the toxemias of late pregnancy, 
care has been taken to avoid the question : what causes the arteriolar 
spasm? In the answer to this quer)% possibly, lies the long-sought, 
primary cause of eclampsia an enigma which remains unsolved. 
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under the demands of pregnancy and labor and to express the varia- 
tions of eardiae function throughout the pregnancy. 

Functional capacity is considered as the expression of the effect upon 
the circulation of the cardiac structural disease corrected and modified 
by nature’s compensatory ability. It attempts to express more exactly 
the old idea of compensation without the old anatomic concepts of 
liypertrophy and dilatation whieli were included in this idea. 

This functional classification has four main categories: Class 1, pa- 
tients with organic heart disease who are able to carry on ordinary 
physical activitj’- without discomfort; Class 2a, patients with organic 
heart disease unable to carry on ordinary physical activity without dis- 
comfort, and whose activity is slightly limited ; Class 2b, patients unable 
to carry on ordinary physical activity without discomfort, and whose 
activity is greatly limited; Class 3, patients with organic heart disease 
with symptoms or signs of heart failure wlien at rest, xmable to carry 
on any physical activity without discomfort. 

If difficulty is experienced in assigning the patient to a proper func- 
tional group, the performance of a test exercise in the physician’s pres- 
ence will often be of great aid. The exact type of tlie test exercise is un- 
important except that it must be one witli the use of whicli the examiner 
is familiar. He must Imow the normal reaction to this test exercise, 
that is, the degree of dyspnea and tachycardia usually evoked in a 
normal woman, and their duration. Having used dumbbell swinging in 
the earlier years of this work it has seemed best to change to a stepping 
exercise. In stepping on and off a 10-inch step at the rate of 20 steps 
per minute there is less variation in the effort expended by different 
individuals than in the case of dumbbell exercises to which some adapt 
themselves more readily than others. The examiner must distinguish 
between fatigue, whieh need not be of eardiae origin, and dyspnea, 
which has a cardiac origin, as reasons for stopping the exercise. Twenty- 
five steps should be required of a patient thought to be Class 1 or CIa.ss 
2a. After this exercise the Cla.ss 1 patient will .show slight dy.spnea and 
tachycardia for about a minute and the Class 2a patient will show 
moderate dyspnea and tachycardia lasting for more than a minute, h 
Class 2b patient having to perform tliis exercise may stop before its 
completion because of fatigue or dyspnea and will then show moderate 
or marked dyspnea and tachycardia, or, if slie has continued for 2a 
steps, dyspnea and tachycardia will be marked and will continue well 
over a minute. It docs not .seem possible to have a more mathcmalical 
rating than the above becau.se of the variable tendency to dy.siinea a.s 
shown by different types of valvular disease. With mitral di.sease the 
tendency is to the production of rapid, shallow breathing and tachy- 
cardia, while with aortic disease the tendency i.s to le.ss rapid and decjjcr 
brcatlfing with less tachycardia. 
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DR. EASTMAISr (closing).— In bringing tins conception of the toxemias of preg- 
nancy before you I am not dcliuling myself into thinking that I am pre.senting new 
material. However, you will recall that during the past year and a half some five 
new textbooks on obstetrics liave appeared in this country, and in all but one of 
them the terms “chronic nephriti.s,” “kidney of pregnancy,” and “lou reserre 
kidney” receive the usual emphasis. These arc the textbook.s we recommend to 
our students and distribute to practitioner-s throughout tlic country. Surely, such a 
nomenclature as this is not one to give these groups a clear conception of the real 
processes which underlie the toxemias. 

In reply to Dr. Ronsheim’s question, I am frequently vexed about the correct 
treatment of preeclampsia. Wo see every year, unfortunately, a patient or two of 
preeclampsia develop convulsions while under treatment on our wards. With rest in 
bed and a low salt diet, many preeclamptic patients improve and do not. require 
termination of the pregnancy. However, in 'a substantial group the puffy face, 
the massive albuminuria, and the sudden rise in blood pressure do not yield to treat- 
ment and interference with the pregnancy becomes imperative. If the patient is a 
primigravida, as is usual, and two or more weeks from her expected date of con- 
finement, cesarean section is often the operation of choice in these fulminating cases. 
In others, which are less fulminating, labor may be induced cither by puncture of 
the membranes or bj' bougies. The pressing question in this group of cases is of 
course; when shall wc interfere? The correct answer to this question often calls for 
the greatest clinical acumen and in our hands at least, mistakes arc not infrequent. 


THE CARDIAC FUNCTIONAL CAPACITY AS AN AID TO 
PROGNOSIS DURING PREGNANCY^ 

Harold E. B. P^vrdee, M,D., Neiv York, N. Y. 

(From the Woman’s Hospital, the cardiac clinic of the Polyclinic Hospital and the 
Department of Medicine, Cornell University Medical College) 

TN ATTEMPTING to discuss the subject of pregnancy as a compli- 
A cation of heart disease, one finds that two different viewpoints have 
been held. The earlier might he called anatomic and concerns itself 
ivith the type of valvular lesion, tlfe degi’ee of cardiac enlargement and 
such evidences of visceral congestion as enlarged liver, pulmonary 
rMes, and edema. The more recent knowledge of the physiology of tlie 
circulation and of evidences of cardiac insufficiency has led to what 
might be called the functional viewpoint. This attempts to measure the 
efficiency of the circulatory function of tlae lieart and to use tliis measure 
as an aid to prognosis and treatment. The anatomic background is 
practically disregarded. 

The classification of cardiac functional capacity introduced by the 
New York Heart Association^ has been used for this purpose, in group- 
ing pregnant women with heart disease.^ It seems to enable us to ap- 
■'''ith fair success, the possibility of severe failure developing 

New^York Academy GynecologY and of Medicine, 
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livered at the Woman’s Hospital; and were again seen after delivery at 
the cardiac clinic. Only those diagnosed as having organic cardiac dis- 
ease were studied, patients with arrhythmia or murmurs of nonorganic 
origin being disregarded after having been so diagnosed. Fifty-twq 
deliveries of 48 patients with organic cardiac disease were encountered 
in a service including 3,270 deliveries. This is an incidence of cardiac 
disease of 1.6 per cent. Eighteen of these deliveries were in priraiparas 
and 34 in multiparas. The diagnosis, both organic and functional, is 
sho%vn in Table I, It is noteworthy that there are no Class 3 patients 
in this series which means that no patients in this category applied for 
admission to the hospital. AH came to the clinic in less severe grades 
of cardiac insufficiency, probably a result of the rather better-tlian- 
average education of the clinic patients attending this hospital. They 
would be less liable to await tlie last stages of heart failure before 
applying for treatment. 

It is interesting, too, that the Class 1 group is smaller tlian in tiio 
Lying-In Hospital series formerly reported^ and tlie 2a group propor- 
tionately larger, The 2b group is of about the same size. An explana- 
tion of this different distribution of the patients hi the functional groups 
seems difficult though the fact that cases -with mitral insufficiency alone 
comprised 26 per cent of the earlier series and only 18 per cent of this 
one, may be significant. It is possible that a number of cases with 
apex systolic murmurs and no limitation of functional capacity were 
included in the earlier series and excluded from the later one. 

It seems advisable to follow in some detail the course of the illness of 
those who died, because it is so important for us to understand the rela- 
tion between their deatli and their cardiac disease. 

Only one of these patients died before leaving the Jiospital. This ivas a 
primipara Avitli mitral stenosis and insufficiency rated as Class 1 functional capacity 
a week before deliver^'. She entered the hospital after four hours of labor and 
was described by the resident physician as “well compensated” at that time. She 
was six hours longer in the first stage and then two and one-fourth hours in the 
second stage with a persistent occiput po.stcrior. Forceps rotation and doliverA 
followed promptly, the patient then appearing cyanotic with rapid jmlsc but no 
marked respiratory distress; one and three-fourths Jiours after delivery there was a 
sudden attack of marked dy.spnea with pulmonary congestion and cough and she 
died in ten minutes. Autopsy revealed findings indicating pulmonary embolism. 

Three other women died of heart disease two or throe months after leaving the 
hospital. One thirty-two years of age, a para iii, with mitral stenosis and in- 
sufficiency and aortic insufficiency w.as classed as 2a when first seen in the sixth 
month; she continued as 2a; she was delivered after one hour first stage and seven 
minutes second stage. At the time of labor she developed auricular fdirillation 
which gave place to normal rhythm on the third day. Pulse and respiration re- 
mained above normal for a week. She left on the twenty-fifth day after delivery 
in Glass 2b and was under the care of her own physician. She died three months 
later The second, thirty-three yeans of age, jmra iv, with mitral stenosis and 
aortic insufficicnev, and an electrocardiogram with a coronary T in T.end I, nn** 
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It must be emphasized that the classification does not depend upon 
an estimation of the degree of valvular stenosis or insufficiency or of 
cardiac enlargement. The physician should not consider the extent of 
these factors in arriving at the diagnosis of functional capacity. He 
should confine himself solel.y to a consideration of what physical exer- 
cise the patient states that she is able to perform before developing 
shortness of breath or palpitation. In addition to this he .should ob- 
serve the patient during and after a test exercise to determine the ob- 
jective dyspnea and tachycardia resulting. He must compare this 
history and the observed reaction to exercise with wliat would be 
expected of a woman at the same stage of pregnaneg and with a normal 
heart. He must free his mind of any ideas tliat “the patient has a 
severe lesion and therefore her functional capacity must be reduced,” 
or eonvei’sely that “she has only a sliglit lesion and therefore her func- 
tional capacity Avill be good.” Tliese are the errors which are likely 
to be made by those unaccustomed to tlie method, and it is felt that sucli 
errors explam the dissatisfaction which has been expressed with the use 
of this classification in pregnancj’-.®’ * 

The cardiac burden resulting from pregnancy increases as the basal 
metabolism of the mother increases, as her weight increases and as the 
uterine tumor increases. For these reasons the burden increases more 
sharply after the sixtli month than before this lime, thus indicating 
a reason for Carr and Hamilton® having found 60 per cent of their 
63 cases of “heart failure” occurring during the sixth, seventh, and 
eighth months and only 25 per cent before tliis and 15 per cent after. 
The physical strain of labor itself is an important factor if the labor be 
prolonged and particularly if prolonged in the second stage. An ability 
to predict the ease of the second stage of labor would be a great boon to 
one attempting the prognosis of the pregnant woman witli heart disease. 
In spite of this difficulty only 8 per cent of Carr and Hamilton’s 
eases of “heart failure” developed during or after labor. One thing 
must be emphasized regarding these statistics of heart failure: the 
term is used by these authors with a much broader concept than is often 
applied to it. It includes the Glasses 2a, 2b, and 3 of the Heart Asso- 
ciation categories and so fails to indicate how manj'' of these women 
were slightly affected and how many were seriously ill with their 
failure. It is just because the Heart Association classification affords 
a method of indicating the degree of cardiac insufficiencj’’ that it seems 
to deserve an important place in the diagnosis of the cardiac state of 
a pregnant woman. 

In view of the doubt cast upon this method by Lamb*' and by Hamil- 
ton,® it seems worth while to report another series of cases in which it 
has been used as a basis for prognosis. These patients were from the 
prenatal clinic of the Woman’s Hospital; were referred to the cardiac 
clinic of the Polyclinic Hospital for prenatal cardiac care; were de- 
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feel that the death from coronary thrombosis four months after de- 
livery was aggravated hy the pregnancy nor the death from bacterial 
endocarditis. 


It is interesting to follow the histories of the patients according to 
their functional grouping. Of 28 Class 1 patient-s, one died of pul- 
monary emboli after forceps rotation of a persistent occiput posterior. 
One developed paroxysmal tachycardia after placental expulsion which 
lasted, however, for only fifteen minutes; one became Class 2a during 
the ninth montli and labor was induced at term without evidence of 
cardiac strain. Two were delivered by cesarean section, one because 
of a previous liysterotomy, and another because of flat pelvis and non- 
engagement of the fetal head. Neitlier of these patients developed un- 
usual dyspnea or tachycardia nor did any of the remaining twenty- 
three patients in Class 1. 


Of 21 patients in Class 2a when first seen, one developed transient 
auricular fibrillation and died as has been described, three months after 
delivery ; one became 2b in the ninth month and after twenty-four hours 
in the first stage without progress was delivered by version with no 
unusual dyspnea or tachycardia. Slie made an uneventful recovery. 
One became 2b in the sixtli month and was delivered by cesarean sec- 
tion at that time, maldng a good recovery. One became 2b at tlic 
eighth month and was delivered by cesarean section at term with good 
recovery. She had a pulmonaiy embolism on the fourtii day postopera- 
tive but recovered and left the hospital in good condition three weeks 
after delivery. She was ■weU five months later. One became 2b in the 
ninth month but was delivered normally after six hours in the first 
stage and forty minutes in the second. During labor, however, her pulse 
was about 110 and her respirations were over 25 for the last three hours 
of the fii'st stage. This, to my mind, indicated a dangerous state of 
cardiac strain which should not have been allowed to continue for so 
long a time. 

One had an uneventful twin delivery. One was delivered bj’’ cesarean 
section because of flat pelvis and nonengagement of the head. These 
last two and all of the fifteen other patients in Class 2a when fii’st seen, 
passed through pregnUney and were delivered without a disturbing de- 
gree of tachycardia or dyspnea. 

Of the three in Class 2b Uvo ha\'c been .already described, one dying 
of bacterial endocarditis two months after delivery and the other of 
coronary thrombosis four months after delivery. The third was fii’st 
seen in the ninth month as Class 2b, was delivered by cesarean .section 
and left tlii’ee weeks later in good condition ; a month later in the ebnic 


she was rated as 2a. 

It wnll be seen that delivery by cesarean seefifiii was tlie method of 
choice for those in Class 2b. For this indication there ivore four .such 
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classed as 2b .vhen first seen in the fifth month of pregnancy; under treatment 
.vith digitalis she eontinued to be rated as 2b and at term .vas delivered by 
cesarean section, had an uneventful recovery and left the hospital on the fifteen i 
day. Seen in the clinic four months later she was considered Class 1. Three weeks 
after this she developed an attack of precordial pain and dyspnea, entered New 
York Hospital and died of coronary thrombosis, Tlie third woman, twenty-nmc 
years of age, para i, was first seen in the eighth month. She was found to liave 
aortic insufficiency and mitral insufiicicncy and a marked anemia due to bacterial 
endocarditis. She was classed as 2b; one month later she entered the hospital and 
was delivered after sixteen hours in the first stage and one-half hour in the second 
stage without any unusual dy.spnea or tachycardia; she was discovered to ha\e a 
fever on the day after delivery and a blood culture showed a long chain non- 
hemolytic streptococcus. She died two months after delivery. 

Only the first of these deaths could be attributable to cardiac disease 
aggravated bj’’ pregnancy, and this patient was an advanced case who 
had a history of dj’^spnea and edema seven years previously during a 
former pregnancy. It is possible that without this la.st pregnancy lier 
life might have been prolonged for a number of years. One cannot 

Table I 


FUNCTIONAL CLASSIFICATION 

mmmm 


2-1) 

TOTAI.S 

Mitral insufficiency 

s 

c c f 2F 

■■ 


9 

Mitral stenosis 

5 

1> 23? 

an ?.F 


10 

Mitral stenosis and insuffi- 
ciency 1 

14 

d g 9F 


1 

(oX) 

24 

Aortic insufficiency, mitral 
stenosis and insufficiency 

I 

1 

1 


1 

Aortic insufficiency and 
mitral stenosis 


2 

(kX) IF 

1 

iX 

3 

Aortic and mitral insufficiency 

1 

1 

1 

h 

3 

Congenital anomaly 


2 

IF 


2 

Totals 

28 

21 

3 



^ vntifeausis luuicave tne numDcr oi cases 

m the categ'ory. 

Letters on the lower line opposite each diagnosis indicate the cardiac complications 
occurring in those patients whose course was other than uneventful. 

a, Became 2b in ninth month ; delivered by version on account of no 
progress. . 

b- Became 2a in ninth month ; labor induced at term. 

c. Delivered by cesarean because of previous cesarean section. 

d, Persistent occiput posterior; died. 

e. Delivered by cesarean because of nonengagement of head. 

f, Paroxysmal tachycardia for 15 minutes after placental expulsion. 

S. Prolonged A-V conduction time also present. 

• ’ ^^•'^terlal endocarditis ; died two months later. 

l , Glass 3 in ninth month; improved under treatment; delivered 

thrombi recovery. Died 4 months later of coronary 

month. Delivered by cesarean section. 

’1iospTtl?2b^STm1>S^^^^ 

m, 2a at sixth month ; 2b at 6% months. 

n, 2a at fifth month ; 2b at eighth month ; uneventful delivery. 

'^2,, at ninth month ; uneventful cesarean section. 

X rherapeutic cesarean because of Class 2b cardiac function. 

suhiPctP?! t'n ««raber of cases in each bracket who were 

suDjectea to Inc prophylactic low forceps. 
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tion the degree of progress of the labor at this time, men the pulse 
exceeds 110 and the respirations exceed 24 per minute, I believe that 
there is a serious degree of cardiac strain. 


DISCUSSION 


In summary of the results of using the Heart Association rating of 
cardiac functional capacity in this group of pregnant ■women it can be 
stated that there "were no cardiac deaths during pregnancy or labor. 
One woman classed as 2a developed transient auricular fibrillation dur- 
ing labor, recovered from this, but left the hospital as Class 2b and died 
three months later. Two other delayed cardiac deaths, one from bac- 
terial endocarditis and one from coronary thrombosis, did not seem to 
owe an aggravation to the pregnancy. 

None of the 28 patients rated as Class 1 showed serious cardiac symp- 
toms or signs though two showed slight evidence of cardiac strain. Of 
the 21 in Class 2a when first seen, one died a delayed cardiac death. 
Four others became 2b during the sixth, eighth or nintJi montli but 
were successfully delivered, three of them at term. All made good 
recoveries. The remaining 16 remained in Class 2a throughout preg- 
nancy and were delivered without e-vidence of serious cardiac strain. 

Of the three in Class 2b, there were two delayed deaths, not appar- 
ently as a result of pregnancy, one patient having been delivered un- 
eventfully by cesarean section at term and dying of coronary throm- 
bosis four months later, the other being delivered spontaneously at term 
■without signs of serious cardiac strain and dying of bacterial endo- 
carditis three months later. The third was delivered at term by cesar- 
ean section and made an uneventful recovery. 

It seems from the above that it is fair to repeat the statements made 
in 1929,^ about the use of this classification of pregnant patients with 
organic cardiac disease: “A Class 1 patient will not be expected to give 
trouble from cardiac insufficiency. A Class 2a patient ■^vill probably 
not give trouble. There is a fair chance that a Class 2b patient will do 
so.” It must be remembered in this connection that if a patient first 
rated as 2a should later become Class 2b slie by this change acquire.s 
the prognosis of tlie more serious group and should bo treated ac- 
cordingly. 
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operations and one induced labor at term, Four of the 21 patients in 
Class 2a became 2b before delivery; only one of the Class 1 patients 
became 2a before labor. 

The application of prophylactic low forceps was a frequent pro- 
cedure in these eases and was often accompanied by episiotomy. Low 
forceiis were used in 42 per cent of the Class 1 and 33 per cent of the 
Class 2a patients. This has little to do witli the cardiac status of these 
patients, however, as it is a common practice in this service where 47 
per cent of 741 patients delivered during the year 1932 had this pro- 
phylactic use of low forceps. It may, however, have had its influence 
in easing the cardiac strain of the second stage. Seven cesarean sec- 
tions were performed, four because of cardiac insufficiency. 

There is one feature of the cardiac diagnosis ivhich has not appeared 
in this group but which is of such importance in the prognosis that I 
feel it should he mentioned. This is the presence of continuous auricular 
fibrillation associated with valvular or other form of heart disease.'’®"® 
Owing to the usual tendency to rapid heart rate with exercise in these 
patients, they need special supervision of their digitalis dosage, so that 
the heart rate is maintained below 75 when the patient is at rest. Even 
with this digitalis therapy the heart rate will be more rapid during 
labor than in a case with normal rhythm. There is in these patients 
a special danger from the formation of clot’s in the auricular appendices 
of these rapidly beating hearts until later embolism of the pulmonary 
or systemic arteries. This danger is in proportion to the rapidity of 
the heart rate with effort and to the degree of cardiac insufficiency. A 
fair rule for the management of these patients during pregnancy is that 
they should be treated as though belonging to the category next more 
severe than their functional capacity rating, that is, a Class 1 patient 
should be managed as if she were in Class 2a and one in Class 2a should 
be managed as if in Class 2b. I feel that it would be a very rare pa- 
tient with auricular fibrillation that should be allowed a trial at labor, 
cesarean section being the method of choice for delivery in almost every 
case. An exception might be found in a Class 1 multipara who main- 
tained a heart rate of 70 at rest and after the test exercise did not have 
a count of over 19 in the first ten seconds following. 

A word should also be said about the observation of the circulatory 
function during labor itself. It is not yet possible to offer statistics on 
this subject but it has been customary to record the pulse and respira- 
tion every twenty minutes during labor. The pulse in normal women 
may occasionaUy become rapid but the respiratory rate does not rise 
with it. In certain cardiac patients in the 2a and 2b categories, pulse 
and respiration rise together. It is my belief that this is an indication 
of cardiac strain which precedes the appearance of pulmonary rales. 
It is a danger sign which should lead to prompt termination of the 
labor by the most available obstetric measures, taking into eonsidera- 
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sible during the period of antenatal observation or even sometimes at 
the time of discharge from the hospital. An abundance of evidence 
has been clearly presented in numerous contributions on this subject 
that have emphasized tliis important observation. Accordingly, it at 
once becomes evident that in order to classify these diseases accuratelj' 
it is necessary to have frequent observations during the months before 
and not infrequently during the years following the termination of 
pregnancy. Only with such data can we more or less definitely and 
permanently classify our patients. Accordingly, all attempts at classi- 
fication, at the usual time of discharge from the hospital, must be made 
subject to correction at a later date. However, for practical purposes 
experience has taught us that with reservations it is possible in in- 
stances of hypertension and the toxemias to classify the majority of 
our patients at the time of discharge from the hospital. The classifica- 
tion that we employ is not ideal, but we feel that it is the best that has 
been devised up to the present time, namely, that proposed by Stander 
and Peekham^ in 1926. Under tliis scheme the toxemias associated with 
hypertension are divided into five main groups: Group I, low reserve 
kidney; Group II, preeelampsia ; Group III, eclampsia; Group IV, 
chronic nephritis; Group V, unclassified. A modification suggested by 
Peekham and Stout in 1936^ has influenced our diagnoses somewhat 
during the past year and is, we feel, a distinct advance in the classifica- 
tion. It decreases the number of patients classified as “low reserve 
kidney” and further increases the group of “unclassified” patients. 


Table I. Incidence of “Toxemia of Pkegnancv^’ Associated With 
Hypertension Including Chronic Nephritis 
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CHRONIC 
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39 



710 

136 

26 
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Total: 

1299 cases. 

Incidence : 

11.47%. 



Table I illustrates that there was a total incidence of 11.47 per cent 
of these various conditions, in a total of 11,336 pregnant women seen 
in the New York Lying-In Ho.spital during the period from Sept, 1, 
1932, to Sept. 30, 1936, the diagno.sis being made at tlie time of dis- 
charge from tlie Hospital. This incidence is comparable to that given 
by Peekham® who has e.stimaled tlie incidence in the registered patients 
of the In- and Out-Patient Service of tlie Johns Hopkins ITo.spifal of 
Baltimore, to be 13.51 per cent. The importance of classification is 
brought into the foreground when we realize that ordinarily there is no 
maternal or fetal mortality associated with the “low reserve kidney” 
group, and this disease constitutes 54.6 per cent of all our toxeniia.s 



HYPEETENSION, NEPHRITIS, AND THE TOXEjMIAS 

OF PREGNANCY^’ 

R. Gordon Douglas, M.D., New York, N. Y". 

(From the Department of Obstetrics and Gynecology, ^cw 7orh Hospital and Cor- 
nell Medical College) 


T he important role played by the toxemias of pregnancy and ne- 
phritis in the causation of maternal mortality has long been known. 
In fact, according to statistics released by tlic Bureau of Census, Divi- 
sion of Vital Statistics, maternal deaths due to “puerperal albuminuria 
and commlsions” constituted 25.3 per cent of aU maternal deaths in 
the year 1929, an average year during the period from 1915 to 1932. 
The figure in the latter year was 20.3 per cent which was the lowest 
during the entire period of consideration. In addition to this moi'- 
tality as Avill be pointed out subsequently, there is an added mortality 
less tangible and more difficult of estimation. The deaths in this latter 
group occur during the months or years following delivery and might 
be divided into two groups; Pinst, deaths in individuals with definite 
evidence of chronic cardiorenal vascular disease prior to the onset of 
pregnancy whose expectancy of life is shortened by the pregnancy, and 
second, deaths in those individuals where the first symptoms of the 
disease appeared following pregnancy. In this latter group, the con- 
cept that pregnancy itself was responsible for initiating the disease 
process is introduced. 

It is possible in the following paragraphs to discuss only a few of 
the more important facts concerning such a formidable subject as hyper- 
tension, clu’onic nephritis and the toxemias of pregnancy. Unfortu- 
nately, for purposes of classification the vast majority of the toxemias 
of pregnancy are associated with an hypertension, and it is only this 
group of diseases that I propo.se to discuss. Accordingly, the toxemia 
of pregnancy occurring during the first trimester which has the com- 
mon symptoms of nausea and vomiting, will not be considered. Other 
more or less vague forms of toxemias occurring in the second and third 
trimesters of pregnancy not associated Avith hypertension are also ex- 
cluded. No discussion of patients suffering from acute yelloAV atrophy 
of the liver, Avill be entered into. 


The problem could be greatly simplified if it Avere possible to separate 
patients definitely into the three general categories included in the title, 
namely, hypertension, chronic nephritis, and the toxemias of preg- 
Unfortunately, hoAvever, tliis is frequently difficult or impos- 
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We regard this condition, both the preeclamptic and eclamptic forms, 
as a single clinical entity not associated with the other toxemias of 
pregnancy. At the same time it must he clearly understood that 
eclampsia may he superimposed, theoretically at least, on a “low re- 
serve kidney,” a benign hypertension or in a patient vuth chronic 
nephritis. These facts must be kept clearly in mind; otherwise the diag- 
nosis maj^ he entirely wrong and the patient suffer because of mis- 
directed therapeutic measures. 

In the absence of a known etiology, the treatment of this disease is 
based on clinical experience and directed chiefly toward measures 
tending to correct the various abnormal metabolic changes and clinical 
signs which have been described above. In brief, we employ intravenous 
glucose because of possible liver damage, for immediate energj^ require- 
ments and also for its diuretic action, the aim being to reduce the uric 
acid content of the blood, to minimize liver damage, to reduce edema 
and to raise the CO, combining poAver. A modified Stroganoff regime 
of sedation is emplo 3 ’’ed at the same time. With improvement further 
conservative measures are justified. In our oAvn practice all patients 
Avith eclampsia are treated along the.se lines. In preeclampsia the same 
therapeutic measures are employed and even if the disease is fulminat- 
ing in character this expectant treatment is ahvays carried out. In a 
small percentage of patients Avhere no improvement occurs at the end 
of tAvent3’--four or forty-eight hours, immediate delivery seems to offer 
the best hope of success, and in these cases Ave either induce labor if 
that procedure is thought feasible Avith the expectancj’’ of a reasonably 
.short labor, or on the other hand Ave perform a cesarean section under 
local anesthesia. If the disease improves Avith the conservative treat- 
ment outlined above, the patient maj”^ be alloAved lo enter labor spon- 
taneousl.A’’ or labor induced at a later elective date A\dien tlie general 
condition is usually" much im])roAmd. Ample stati.stical cAddenee has 
demonstrated that the conserA-atiA’^e treatment of eclampsia Avith con- 
Anilsions has amply justified that method in contrast to the more I’ad- 
ical procedures emploj’cd to terminate pregnanc.v abruptly, Dnring 
the period from Sept. 3, 1932, to Sept. 30, 3936, Table I illustrates that 
Ave cared for 336 patients Avith prceclampsia and 26 Avith eclampsia, a 
ratio of approximatel.v 5:1. There occurred no maternal mortalities in 
cither group; hoAA’cver, because of the rclativclj’ small number of pa- 
tients, this absence of inortalit.A' is of no statistical A'alue. Itfention of 
this disease and its significance should also include its more remote 
effect on the individual afflicted. 

Pccklmm* in 3929 found that 2a iicr cent of eclamptic patients studied one 
vear after delivery had definite evidence of cardioren.al vascular disease and .•'uh- 
sequently after observing some of the .same patients for throe years or more found 
that the' incidence had risen to 37.7 {xm cent. TJie same author also found that 22.« 
per cent of patients with j^rceclampsia when oli«en'cd over a period of several y(eirs 
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associated with hypertension. On the other liand, the fetal mortality 
in precclampsia and especiall}’’ eclampsia is quite high, the incidence 
in the latter group usually being quoted as being in the neighborhood 
of 40 per cent. The maternal mortality in large scries of patients with 
eclampsia is very close to 10 per cent. The immediate mortality in the 
unclassified group is negligible while in the chronic nephritic group 
most estimates place the maternal mortality somewhere between 1 and 
5 per cent. However, of paramount importance is the fact that the 
remote mortality during the ten years following delivery in this group 
of patients is exceedingly high. The significance of accurate diagnoses 
from a prognostic point of view which also involves advising for or 
against future pregnancies thus becomes of the greatest importance. 

However unsatisfactory this classification is, it does enable us to make 
fairly accurate diagnoses, sometimes during the antenatal period, in 
other instances at the time of discharge from tiie liospital, and at times 
not until the examination carried out six weeks after delivery or occa- 
sionally ruitil months or years have elapsed following the pregnancy 
in question. Thus it permits us to place in one category patients tlmt 
have no hnmediaic or rcmoic mortality from tlie complication and to 
place in other groups tliose patients witli possible immediate or remote 
mortalities due to the disease. 

PREECLAMPSIA AND ECLAMPSIA 

Our present conception of precclampsia and eclampsia is that they 
are one and the same disease, the only essential difference being that 
the preeclamptic patient has no convulsions. Precclampsia then is al- 
ways the precursor of eclampsia. In other words, we have in pre- 
eclampsia the clinical picture of eclampsia usually in a milder form 
with the exception of the commlsions. The clinical features usually 
are very characteristic and if the patient has been under observation 
for a sufficient period of time diu'ing her antenatal period several im- 
portant findings arise that facilitate the diagnosis. The disease is 
usually quite acute, being accompanied by water retention, manifested 
by a generalized edema and a rather sudden increase in weight, a more 
or less precipitous elevation in both systolic and diastolic blood pres- 
sure, and usually a considerable amount of albumin in the urine. Sub- 
jective symptoms of the patient are frontal headache, partial or com- 
plete amaurosis, vertigo, and epigastric pain. Findings on chemical 
examination of the blood usually reveal a moderate or marked eleva- 
tion of the uric acid content, no change at least early in the disease in 
the nonprotein nitrogen, urea nitrogen, blood sugar or chlorides. The 
COg combining power is definitely decreased, and the hydrogen ion 
concentration of the blood tends to be increased. If we superimpose 
on this picture convulsions with or without coma, we have the eclamptiQ 
phase of the disease, * 
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however, in this table are the 92 patients who Avere followed from three 
months to three years, and it is seen that in 69 (72.6 per cent) of these 
individuals, subsequent observations substantiated the original concept 
of the disease. However, of even more significance is the fact that 
there Avere 15 instances Avhere it seemed quite definite that a Avrong 
diagnosis had originally been made and that noAV Ave are more or less 
justified in concluding that these 15 patients have definite evidence of 
chronic cardiorenal vascular disease. Of note also are the 11 patients 
that I noAV categorize as having originally had an “unclassified” tox- 
emia. Undoubted!}^, many patients in this latter group aaoU eventually 
after sufficient obseiwation be classifiable Avith the group having chronic 
cardiorenal Amscular disease. I should also like to emphasize that even 
after this relatively long period of observation Ave are still unable in 
11 instances (11.6 per cent) to make a definite diagnosis. It is quite 
evident from this table tliat our greatest error in original diagnosis 
appears to haAm been in the multiparous patient. 

Accordingly, from the folloAA'-up studies of patients aa'Iio had only a 
Amry mild degree of toxemia during the last trimester of pregnancy and 
AAffiose abnormal findings had returned to normal at tlie time of dis- 
charge from the hospital, Ave noAv find 13 (14.1 per cent) Avith definite 
CAddence of chronic cardiorenal Amseular disease and that additional 
cases have to be temporarily placed in an unclassified group Avitli sug- 
gesth'e changes that Avill possibly lead to the same diagnosis after fur- 
ther obsei’Amtion. Pecldiam and StouP in a folloAv-up study of a 
smaller number of patients in the same category but aaIio aa’^ci’c observed 
for a longer period of time, namely, five years, found only one-half 
normal. The remainder liad more or Ic.ss definite evidence of chronic 
nephritis and tAvo of tlieir patients had actually died of nephritis in a 
.state of uremia. Their greatest error the}" found had been made in 
diagnosing multiparous Avoinen in this category and they even go so 
far as to suggest that the di.seasc entity should be reserved for primip- 
arous AA'omen. Accordingly, the outstanding consideration in this type 
of patient is the all-important fact that a long period of obscrwition is 
essential before Ave can be positive of the benign nature of the toxemia 
in question. 

CHRONIC nephritis 

We now approach by far the mo.st difficult group of consideration, 
namely, tho.so classified as having chronic nephriti.s, that might more 
correctly be considered under the general heading of cardiorenal vas- 
cular di.sease. At the outset it is .seen from 'i’alile I that 3.71 per cent 
of patients at the time of di.s-chargc, fall in this category, Wc also 
have referred to the fact that at lea.sl 25 per cent of the patients who 
liave had eclampsia or preeclarnp.sia, subsequently develop signs and 
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subsequently developed signs of cluinges in Ibcir vaseulnv or rcntvl systems. It is 
not to be assumed tlmt all tlie.so pafioiita developed .signs of permanent damage 
solely because of eclampsia or preeclamj)sia. Some may liave had early unrecogniz- 
able signs during their pregnancy, but it seems f.air to assume that some at least 
owed the origin of their permanent renal or vascular changes to the eclampsia. 


LOW KE-SERVE KIDNEY 

According to tlie classification rcEerred to above, wc classify patients 
in tliis group that have moderate elevations of blood pressure, the mini- 
mum standard being 140/90 and the maximum usually netmr above 
160/100. There may be no albumin in the urine or only small amounts 
rarely exceeding 1 gm. per liter. The disease docs not become evident 
until the last trimester of pregnancy and most frequently not until the 
last month. It occurs with more frequenej’^ in the primiparous than in 
the multiparous woman. As mentioned above, 54.6 per cent of all our 
hypertensive toxemias are classified in this group. There is no mor- 
tality associated with the disease. Its treatment is simple, namely, rest 
in bed, proper diet, and on occasions induction of labor if the disease 
is protracted or if there seems to be a danger of the disease’s becoming 
more serious or, in other words, if a preeelampsia becomes superimposed 
upon this condition. 


Table II. “Low PESEnvE KinxEy.” Foi.i,ow-ui’ Obseuvatioxs or 150 Patients 


Not followed beyond 6 wcehs postpartum 
InsuflScient follow-up (less than 3 months) 

Of these the available data suggest: 

24 arc probabl}' low reserve kidney 

2 are unclassifiable 

1 seems definitely nephritic 

3 insufficient data available for classification 
Followed from three months to three years; 


Low Eeserve Kidney 
Unclassified 

Primiparas 3 

Multiparas 8 

Nephritic 

Primiparas 2 

Multiparas 13 


2u cases 
30 cases 


CASES 

pebcentage 

G9 

72.6 


11 

ll.G' 

-27, 

15 

15.8 

1 





95 


In order to determine how accurate this classification remains after 
a period of time, when the diagnosis was made at the time of discharge 
from the hospital, I have recently reviewed tlie histories of 150 patients 
delivered during the calendar year 1934 in the New York Lying-In 
Hospital. The results are illustrated in Table II. 

Twenty-five patients in the entire group were not followed beyond 
terniination of the puerperium, namely, six weeks postpartum. 
Thirty of the remainder were followed for not more than three months, 
and four-fifths of these, from the available data, appear to have been 
correctly classified as “low reserve kidney.” Of particular interest. 
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clarification of the diagnosis in the vast majority of the patients in this 
group can be arrived at only after a more or less prolonged period of 
observation and extensive study after the completion of the puerperium. 


Table IV. Chronic Nephritis 
Sept. 1, 1932 to Sept. 30, 1936 



PULL term 

premature 

ABORTION 

Total cases 

Chronic nephritis in 

10316 

321 

699 

above cases 

133 

22 

39 

Total: 194 case.s of chronic nephritis in 11,336 patients 

Incipience: 1.71% 





Table IV subdivides this group of patients according to the period 
of gestation at which pregnancy was terminated and demonstrates that 
a relatively large percentage of our patients were delivered prior to 
viability. In view of the fact that these diagnoses liave only been made 
during the past four year.s, it is evident tliat the period of observation 
and study is as yet much too limited to get an accurate idea of wliat 
the ultimate end-results will be. However, it is significant at this time 
to state that there have already occurred three Imow instances of 
death in uremia due to chronic nephritis and that several other patients 
have marked impairment of kidney function, nitrogen retention, ex- 
treme degrees of li.ypertension or other signs suggesting an extremely 
unfavorable course. 


Table V. * Age op Chronic Nephritic Patients 


YEARS 

FULL TERil 

1 PREMATURE j 

1 ABORTION 

TOTAL 


SPON. 1 

OPKH. 

1 SPON. 

OPER. 

SI’OS. 1 

OPER. 

Under 20 

1 

4 

■EH 

0 

0 

0 

5 

2.0 

20-24 

13 

n 

o 


4 

2 

5 

29 

14.9 

25-29 

20 

8 


3 

5 

7 

47 

24.2 

SO-?, 4 

25 

16 


2 

2 

4 

51 

20.3 

35-39 

23 

10 

^B 

3 

4 

10 

51 

20.3 

40 and over 

7 

3 

0 1 

1 

0 


11 

1 5.7 


SO 

44 

9 1 

: 13 1 

13 

' 20 1 

194 



A study of the age incidence of tin's disease in our material is illus- 
trated in Table V and shows the relatively large number of these ca.scs 
that we observed below the age of thirtj’-five years. Of course, the per- 
centage incidence of the disease actually rises with advancing years as 
is clearly shown in the two groups 30 to 34 and 35 to 39. The number 
of jiatients with chronic nephritis in both groups is exactly the 
.same yet the latter group in the clinic population as a whole reprc.sents 
a considerably smaller number of patients. Purely from a statistical 
point of view it would seem unlikely that many of these patients are 
suticring from a benign type of hypertension because of the relative 
infrofiuency of that disease in young people. 
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symptoms tliat place them in this group. I have also already referred 
to the fact that a considerahle number of patients originally classified 
as “low reserve kidney” also have to be eventually included in this 
same category. Furthermore, as illustrated in Table III, a study of 

Table in. “Ukclassifieb” Toxemia. Follow-Up Obseuvations of 74 Patients 

Not followed lieyoiul G weeks postpartum 28 cases 

Insufficient follow-up (less tlian 3 months) S cases 


Followed from 3 months to 

.3 years: 

CASKS 

I'EBCENTAGE 

Unclassified 

Primiparas 

o 

5 

131- 

jSInltiparas 

3 


u8+ 

Nephritis 

Primiparas 

Multiparas 

3 

19 

Of> 

Low Reserve Kidney 
Primiparas 

8 

11 

29+ 

Alultiparas 

3 

38 



the nonclassified toxemias reveals the fact that of the patients that are 
adequately followed for a sufficiently long period of time at least twice 
as manj’’ will ultimately prove to have evidence of changes in their 
cardiorenal vascular tissues as will subsequently be found to be normal, 
multiparous women predominating in the former and primiparous 
women in the latter group. 

An important consideration is to gather some idea of the fundamental 
underlying patliologj’^ in this disease complex. I purposely use this 
broader name, cardiorenal vascular disease, because we arc definitely 
including patients with very diverse disease entities such as the so- 
called essential or benign hypertension, some with malignant hyper- 
tension and other patients with chronic nephritis as the outstanding 
findings. In this latter disease some patients have primarily a vascular 
disease, while in others the pathology originated in the kidney paren- 
chyma itself. In the past with our available information it has often 
been impossible accurately to classify this complicated group of pa- 
tients. Possibly in the future with the newer descriptions given us by 
Volhard® and others, we may be able to differentiate our patients more 
accurately and accordingly be able to offer a much more accurate prog- 
nosis. It does not seem very justifiable from some points of view to 
include in the same group patients Avith benign hypertension that may 
have an expectancy of life possibly up to fifteen or teventy years and 
patients with pale hjqiertension as described by Volhard”' who have 
definite ehronie nephritis and a relativelj^ short expectancy of life. How- 
ever, for an analysis of our past experience we will have to be content 
AAdth the general classification including such fundamental divergent 
disease processes as I have already, outlined. It would seem that the 
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or some other form of toxemia. The evidence here presented strong!}' 
suggests the possibility that the pregnancy itself exerts in some way an 
action initiating the disease in some instances, and very definitely ag- 
gravating the process with an onset prior to the gestation in question 
in others. With a view to possible clarification of this important point, 
it would seem significant that if w'e could prove an increased incidence 
of hypertension in the female population as a wdiole, that this might 
possibly substantiate this observation. 

"Wetherby** has recently presented a very careful .statistical study of tlie blood 
pressure in 5,540 individuals of whom 3,258 were women. His conclusions arc that 
hypertension is more common in the female and that it definitely appears earlier 
in life in the female as contrasted to the male. In fact, he presents statistical 
evidence to show that the same degree of systolic hj^iertension is reached in the 
female during the decade forty to forty-nine years as is manifested in the male 
twenty years later. It is also, I think, significant to point out that ample evidence 
has been adduced to show that the disca.se is somewhat more benign in women as 
compared to men. Possibly this may be significant when related to the etiology. 
In fact Blackford and others^ in a follow-up study of patients with a systolic 
pressure of 175 mm. Hg or over found that 70 per cent of the mortality occurred 
in men yet their patients who were followed from five and one-half to cloven 
years were predominately women, namely, 65 per cent of the total cases. Other 
worth-while studies of blood pressure in the apparently healthy group of our popula- 
tion have been made and suggest the .same results. No mention is made by Wether- 
by of the possible elTcct of childbearing on his findings, nor does he mention the 
number of women in his study who had borne children. However, he does mention 
and proves from statistical data that the menopause is not a factor. In view of 
the fact that his material consisted of a large group of the lower and middle 
class patients from city and countr}*, and including both housewi%’cs .and working 
women, it seems fair to assume that it is at least possible that pregnancy has 
played some role in the production of the hypertension in question. 

So little is ImovTi of the treatment of this disease that little time 
need be devoted to the description of that subject. However, in view 
of the fact that the ultimate prognosis in this gi’oup of patients has 
such gi’ave possibilities and the fact that the fetal mortality is so high, 
with the knovTi aggravating effect of pregnancy itself, our one con- 
sideration of pi’ime importance should be the early diagnosis of the dis- 
ease and the termination of pregnancy in definitely proved instances 
and the prevention of future pregnancies under the same conditions. 
In other words, from an obstetric point of view the treatment of these 
patients is of value only from a negative point of view, namely, the pre- 
vention of a superimposed physiologic function of the normal woman 
which has a definite detrimental effect on the individual with a Icnown 
disease of her cardiorenal vascular tissues. 

.SUMMARY 

From a point of view of the prevention of maternal morfalify and 
deaths .subsequent to di.schargc from the hospital, it appears fliat I he 
prevention of pregnancy in patients with definite evidence of cardio- 
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The fetal mortality illustrated in Talile VI is 12.6 per cent wliich 
incidence is nearly 4 times that of the fetal mortality in the clinic a.s a 
whole. Of special note in this tabic is the frequency of dendhorn in- 
fants which represents over two-thirds of the total fetal mortality. ^ It 
is my opinion that these deaths are due primarily to tlie underlying 
maternal pathology. 


Table VI. Infaktii.e MoitTAury 



FULL term I 

PREMATURE 

TOTAL 

percentage 

1 SPON. 

OPER. 

.SPON. 

OPER. 1 

Stillborn 

O 

0 

0 

0 1 

2 i 

10 

Deadborn 

O 

5 

5 i 

1 

14 

70 

Neonatal 

1 

1 i 

1 

1 1 

4 

20 


G 

G 

G 

2 

20 



Total: 20 infantile deaths in 159 infants (‘j twins inchided) 

Note: 2 deaths complicated by premature separation are included in the above 

table. One was deadborn, and one neonatal. 


It is also significant tliat in tlie total group of 194 patients as re- 
viewed in Table VII the disease was considered sufficiently serious to 
indicate a therapeutic abortion in 26 instances with sterilization in .some 
eases and irithout that procedure in others. Twelve others were steri- 
lized at the time of cesarean section. This incidence of sterilization 
appears relatively small and is in part at least due to difficulties in ar- 
riving at the correct diagno.sis. However, tlie remaining patients in 
this group have been given contraceptive advice. 


Table VII. Curonig Nephritis With Abortion*. Oi’erative Abortions 


COMPLE- 

THERA- 

THERAPEUTIC 

AND TUBAL THERAPEUTIC 

STERILIZATION HYSTERECTOMY 

TOTAL 

TION OF 

PEOTIC 

0 

12 

9 5 

26 

Total: 26 operative abortions 

witli chronic nephritis 



Of great interest to the obstetrician and internist sliould be tlie pos- 
sible etiologic role that pregnancy plays in the production of this dis- 
ease. Table VIII illustrates the fact that 65 out of the total of 194 


Table VIII. Chronic Nephritis Following a Previous Toxemia 



FULL TERM 1 

PREMATURE | 

ABORTION 1 

TOTAL 



‘ SPON. 

OPER. 


OPER. 

SPON. 1 

OPER. j 

PERCENTAGE 

Chronic nephritis 

11 

3 

1 

1 

0 

10 

26 

40 

Eclampsia 

1 

0 

0 

. 2 

1 

0 

4 

G 2 

Other toxemia 

11 

7 ■ 

1 

■ 0 

1 

n 

u 

4 

10 , 

i 

35 

Go 

53.8 


patients had a previous toxemia, classified as illustrated in this table. It 
is significant that only 40 per cent had a previous diagnosis of chronic 
nephritis while on the other hand 60 per cent folloived either eclampsia 








INCONTINENCE OP UKINE IN THE FEMALE, THE UBETHEAL 
SPHINCTER MECHANISM, DAIMAGE OF FUNCTION, 

AND EESTORATION OP CONTROL^' 

William T. Kennedy, B.A., M.A., M.B.(Tor.), L.M.C.C., P.A.C.S., 

New York, N. Y. 

(From the Clinic of the Woman ’.s Hospital) 

TN A recent publication which was read before this Society last year,^ 
A the author presented a few observations relating to the damage of the 
urethra, and concluded that there was a voluntary sphincter situated in 
relation to the middle third of the urethra in addition to an involuntary 
sphincter surrounding each of the inner and outer thirds of tlie urethra. 
Since that time it has been found that this voluntary muscle exerts but 
a small force about the middle third and a much greater force about the 
inner third. H. Dawson Purniss, in a discussion of the author’s presen- 
tation, showed slides from a recent paper in which H. l\Iartius^ described 
the presence of such a voluntaiy sphincter. The autlior, up to tlie 
present time, has not made any histologic study of the anatomy entering 
into these functions, yet he feels, from clinical observations and from the 
result obtained in the restoration of urinaiy control, justified in present- 
ing the following analysis of the sphincter mechanism, its damage and 
its restoration. It will be remembered that in tlie previous article the 
author presented evidence tliat the voluntary sphincter possessed the 
greatest, and the external involuntary spliinetcr tlie least s])hincteric 
control, and tliat the internal involuntaiy sphincter was very greatly 
enhanced by a urethra stricture incorporated in or about it. The author 
now believes that tlie external sphincter exerts little force in preventing 
the escape of urine from the bladder, and also, that the normal internal 
involuntarj’’ sphincter alone may have sufficient power to prevent the 
c.seapc of urine from the bladder. He now feels, loo, that when the free 
involuntaiy inteimal sphincter is enhanced by the normal voluntary 
.sphincter the control is quite positive. The following discmssion will 
serve to clarify these a.s.sertions. 

THE INVOLUNTARY SPHINCTER (INNER) 

In most iiLstances in the bod}', involuntary muscles are circular and 
are not attached or fixed at any point, but rather, suspended in .some 
form of a sling. The small inte.stine lies in a mesentery .sling and when 
the involuntaiy muscle of the small inte.stine is damaged and that por- 
tion becomes fixed, the remainder of the fibers which function in tins 

•Head at a nioctlnfr of tlio Now Vorl.' Ob.<^totrl<:.'il SncAcly, Ffbrtintj- 9, ICCT. 
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renal vascular disease is not only .iustifiablc but is an essential part of 
our obstetric care of patients. , With this same mind in view it is 
essential to follow patients with ])rceclampsia, eclampsia, unclassified 
toxemia and even the low reserve kidney patients in order to detect 
early changes in these groups of clironie cardiorenal vascular disease. 
Furthermore, it is empliasized tliat we are doing little good in prevent- 
ing pi’egnancy in the patient with advanced renal disease wliosc prog- 
nosis is obviously poor, and on tlic other liand, our utmost efforts 
should be directed to early diagnosis of the disease and tlic prevention 
of pregnancies wliere further aggravation of tlie process appears in- 
CAutable or even possible. 

Tlie prevention of the development of eclampsia by the earlier detec- 
tion and treatment of the disease in its preeclamptic form should be 
our constant aim in this type of toxemia. This latter condition has 
practically no maternal mortality and a low fetal mortality whereas 
the former has a much higher incidence of both mortalities. 

The evidence as presented shows that even in the classification of low 
reserve kidney or what maj’’ be termed in other cla.ssifications albumi- 
nui’ia of pregnancy, mild toxemia, etc. are not necessarily immune 
from the possibility of having some fundamental pathologj" in their 
cardiorenal vascular tissues as a sequela, and it is accordingly neces- 
sary to have extensive follow-up of every patient no matter how slight 
the degree of manifestation of toxemia that exists. 
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Bosch, H.: Mumps and Female Genitalia, Monatschr. f. Geburtsh. u. Gjmak 104- 

99, 1936. 

The author observed that a large proportion of women with hypoplasia of the 
genitalia had mumps during puberty or before this period. Many of these women 
recall having had pain in the sides during the attadr of mumps. Among men it 
has long been known that orchitis is frequently associated with mumps, but text- 
books have very little to^ say about an analogous condition among women. In men 
with orchitis there is an interstitial inflammation which, if bilateral, leads to atrophy 
of the testicles and sterility. The author believes that in young girls with mumps 
there is a similar interstitial inflammation in the ovary which leads to hypoplasia of 
tie genitalia and sterility. In most of the author’s cases there was oligomenorrhea 
and dysmenorrhea. The outlook for such women is not favorable because the sclerotic 
changes in the ovaries prevent ripening of the follicles and disturb the internal 
secretory function of the ovaries. 


J. P. Geeenhill. 
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the rami form in vaiying degrees from a few scattered fibers to veiy 
dense adhesions. The involuntary fibers of the internal sphincter (Fig. 
2, II) if caught in this damaged area now become no longer able to con- 
tract with freedom and whereas it was normally circular it has now 
taken on a distorted oval form with some fixation at one or more points, 
and the folds of the urethral mucosa no longer completely fill tlie 
urethral canal. This constitutes a larger part of the loss of control. It 
is not difficult to realize that normal function cannot be restored until 
tliese adhesions have been separated and steps have been taken to pre- 
vent their re-forming. This must be fortified by some enlianeing struc- 
ture, either a closely related stricture or a slinglike support (Fig. 2, 7), 
either fascial or voluntary muscle beneath tlie involuntary internal 



Fig. 2. — The sphincter mechanism. I, The normal relation of the voluntary 
.sphincter to the internal involuntary sph.incter looking directly into the pelvic outlet 
from below. II, Damaged sphincter mechanism from the same viewpoint. I, Normal 
.sphincter mechanism as seen from below, II, traumatized sphincter mechnnl.sni a.s 
seen from below, Y.S., voluntary sphincter, I.S.I., Internal involuntary' sphincter, 
U., urethra, U.M., urethral mucosa, A., adhesion between internal sphincter and pubic 
ramus, and D., Splitting of voluntary sphincter fibers. 

.sphincter muscle. It is this sling support, which, previously described 
transplanting operative procedures, have been ingeniously devised to 
construct. 

THE VOLUNTARY SPHINCTER 

This sphincter, like all voluntary .sphincters, must have an origin, an 
insertion, a fascial .sheath and a motor nerve supply. Several author.s 
have stated that many nullijiarous women, wlio, having hegun to void, 
are unable to interrupt the fiow of urine. This would point to some in- 
complete development of the voluntary muscle which plays a part m 
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area lose mncli of ilicir activity with llie result, that some degree of 
stasis or obstruction is established. Pain and discomfort may also ac- 
company this situation. Arteries run in loose areolar tissue between 
muscles, etc., but when an artery becomes adherent to the healing frac- 
ture of a bone or becomes partially incorporated in a longitudinal scar, 
its contractility diminishes and pain or discomfort may follow. Thus, 
involuntary sphincters function be.st (1) when circular (2) udthout at- 
tachments and (3) when suspended freely in a sling. In such a situa- 
tion do we find the inner involuntary s])hinctcr of- the urethra (Fig, 2, 7). 
The weight of the bladder and its contents arc partly suspended by the 
pubovesical ligaments and partly supporied by the pubocervical liga- 
ments and their associated vessels (Pig. 1). 



Fig. 1. — ^Diagram of tha anterior portion of tiic enaopclvic fascia witli the 
anatomic structures on its surface, viewed from above directly through tlie pelvic 
inlet. V.S., Voluntary sphincter, P.V.L., pubovesical ligament, P.G.L., pubocervical 
ligament, internal meatus urethra, T, trigone, B.W:, bladder wall, E.P.F., 

endopelvic fascia, E.P.F.+M., endopelvic fascia + muscle, f.V.A., inferior vesical 
artery, U.O. ureteral orifices, 17., ureters, 17. A., uterine artery, and V.B.17.A., vaginal 
branch uterine artery. 


The urethra is hanging freely in loose areolar tissue connected to the 
endopelvic fascia and to the periosteum of the pubis. Now labor comes 
along. The head is long delayed in the pelvis. Each uterine contrac- 
tion, first with a pinching of the urethra (rarely the bladder) between 
the head and one ramus, or, one ramus and the symphysis, or both 
rami, and second, with an increasing grinding pressure, produces an 
ecchymosis in the urethral wall and doubtless small hemorrhages be- 
tween the urethra and the rami. After delivery, organization in this 
damaged area takes place and cicatricial bands between the urethra and 
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this support. J oshua W. Davies, who has contributed much to the easy 
understanding of the pelvic anatomy, and who has helped me much in 
clarifying the muscular arrangement, believes these fibers to be the 
anterior portions of the levator muscles. During labor this sphincteric 
support may suffer damage by breaking the fibers near their insertion in 
the median raphe. Hence the “sagging” of the urethra as described by 
B. P, Watson. Thus, the loss of voluntary spliincter control consists of 
damage of the voluntary sphincter in or near the midline. To restore 
this sphincter control one must remove the damaged portion of the 
voluntary sphincter and approximate in the midline tlie remaining — 
fortunately little damaged — portion of this voluntary sphincter. 



Flff. 4. Flff. 5. 


Pig. 4. — Drawing from a roentgenogram of tlic .sac in tlic urethra and bladder, 
after operation, before the silver wires have been removed (anteropo.sterlor view). 
V.S., Voluntarj" sphincter, W.L., white line, S.W., .silver wire — over medium r.'ipho 
S’., urethral sac, R., ramus pubis, /?., bladder, J3.W., bladder wall, O.F., obturator 
foramen, and JS.ilf.l7., external meatus urethra. 

Fig. 5. — Drawing from a roentgenogram of the atic In the urefhni. and bladder, 
.after operation, before the silver wires have been removed (lateral view). ^ 
Voluntarj' sphincter. S.W., silver wire over median raphe, ir.f,., white line, R-. 
bladder, R.W., bladder wall, ,S., urethral .sac, left spine i.schlum, ST., syni- 

phy.sl.c, EM.V., external meatus urethra, and R., r.amiis. 


THE .SPHINCTER MECHANISM 

When an operation (3) separating tlic uretJira from l)Otli rami and 
plicating tlie urethral wall in the midline to prevent the reatfaclinient 
of the urethra to the rami and (2) re.stoi’ing the practically undamaged 
portion.^ of the voluntary .sphincter (levator fibers) beneath the urethra 
ha.s been done, one is happy to find that incontinence can he di.scon* 
tinned and sphincteric control can be established. The author, there- 
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sphincter control. One might here deduce that such a muscle having its 
origin laterallj^ to the urethra and its insertion in a midline raphe had 
not been completed during fetal development. Such a condition would 
predispose to a partial potential loss of sphincter contTol. From experi- 
ence, one who has had the misfortune to produce incontinence more than 
once in patients who Avere operated upon for a cystocele, is chagrined 
that he has damaged some part of the sphincter control. Since the 
urethra did not seem to have been exposed, he felt that he had severed 
the voluntary fibers beloiv the urethra and had failed to restore them 
Avhen the incision beneath the urethra was closed. Let us look at the 
anatomy behind the symphysis and combine it with our findings at 
operation. After one separates the urethra from the ramus, places a 
finger on the posterior of the sympliysis laterally and makes traction on 



Fig. 3. — Anatomic structures posterior to the symphysis (From Cunningham). 
L.M., Levator muscle. E.P.F',, endopelvic fascia, T.L., triangular ligament, S., 
sjuTiphysIs, T.I., tuberosity Ischium, C., coccyx, O.F., obturator foramen, O.A., obturator 
artery, and O.N., obturator nerve. 

that portion of the vaginal Avail lateral to the urethra and higli up in the 
A'estibule, one feels there is some pulling from a fixed point Avliich seems 
to be the AAdiite line (Fig. 3). Fig. 3 illustrates the anatomical struc- 
tures posterior to the symphysis pubis. From this point come off only 
the leA^ator fibers in their sheaths, and it is quite possible for one from 
each side to join in a median raphe beneath the urethra. If so, Avliere 
do they come relatwe to the urethra ? HaAung used silA^er Avire, it Avas pos- 
sible to photograph the bladder and the urethra after the method in the 
author s preA^ious artiele. An anterior AueAv is shoAvn in a draAving from 
such a roentgenogram as shoAvn in Fig. 4. If one outlines the Avhite line 
and diaAvs lines from each to a median raphe (the silA’^er Avires) Ave see a 
urethral support Avhich passes beneath the inner third of the urethra. 
A diaAving from a lateral roentgenogram (Fig. 5) similarly illustrates 
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Fig. 7. — Drawing to show the urethra separated, from both rami of the pubis. 
Mattress sutures have been placed to enfold the urethral wall, thus strengthening 
more or less Its damaged structures. 1. 2. S., Mattress No. 1 chromic catgut suture.s, 
3. is tied; S., separation — urethra from ramus of pubis (bilateral) : V-R-E-T-IJ-Ii-A-, 
urethra from internal to external meatus; 77.0., position of ureteral orlflces; and IJ., 
position of internal meatus, urethra. 



I'ig. 8. — Drawing to .siiow tlic fir.^t row of m.altre.'^s .sutures tied and fi'ie 

row of mattress sutures placed to furtlier enfold llie urethral w.all and to 
undamaged urelliral wall under tlu! urfthra. Tiic urcthr.a, cannot now reattach u-'-'u v. 

- - . . ... . — /, 2. Piri'i 

-uretiiM from rsrwi^ 

(undatriag'Ot. 


llie rami of tlie pubi.«. It.s wail i.*? r)ow undarn.aged uretliral .elructure 
of rnattre.".® No. I clirornic catgut sutures tied. .7., reparation — uretiir. 


publ.s (bilateral). smootli tenrile fa.^clalike tl.'-esue on wail of uretiira. 

i 5. C.. second row of mattre.<'.<i No. 1 chrornle catgut rutur'e; placed, 

uretiira from Internal to cxtern.al meatus, U., position of internal meatuj ur.. 


and VO., position ureteral orifices 
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fore, defines the sphincter meclianism as the free internal involuntary 
sphincter muscle supported and enhanced by the voluntary sphincter 
muscle sling containing levator muscle fibers (see Fig. 2, I). 


OPERATION FOR THE RESTORATION OF SPHINCTER CONTROL 

Eacli labium is fastened laterally to the skin by a suture. A perineotomy is <lone 
when necessary, to sufficiently expose the anterior vaginal wall for a cystocelc opera- 
tion. The midline anterior to the cervix is incised, ex-posing the lower portion of the 
bladder. The bladder is removed from the cervix and the vaginal wall then separated 
from the bladder laterally as far as the rami and forward to about 1.5 cm. from the 
external meatus of the urethra. By a blunt dissection (Fig. 6), the urethra is 
separated from the median posterior margin of the ramus (keeping extremely 



Fig’. 6. — Draiving to sho-w the urethra removed from the right ramus of the pubis. 
The separation has been carried back into the paravesical space, a distance of about 
6 em. V-R-E-T-B-R-A, urethra from Internal to external meati, S, line of separation 
into paravesical space freeing the urethra from the ramus pubis. 


close to the ramus) and the separation carried into the paravesical space, which 
is about 6 cm. The same dissection is repeated on the opposite side, after which 
the urethra becomes entirely free laterally. Sometimes in this separation, one may 
enco'unter a branch of the inferior vesical artery which is usually on the bladder 
and should bo ligated. Three mattress (No. 1 chromic catgut) sutures, 1, 2, 3, 
are placed as shown in Fig. 7, S, in the diagram having been tied. 3 is placed just 
above the internal meatus of the urethra, indicated by the TJ in U-B-JE-T-E-S-A 
in Fig. 7. These sutures are tied and held for traction. Wlien traction is made, 
one now observes that there is a smooth, very tensile wall of the urethra which has 
apparently never been damaged. Sutures 4 and 5 as shown in Fig. 8 must be 
placed so that when they are tied, this structure meets its opposite mate in the 
midline. Suture 6 will simply plicate the lower portion of the urethra. The vaginal 
wall is then cut so that when approximated in the midline there will be little 
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redundancy. The vaginal wall high up in the vestibule is now grasped with an Allis 
clamp (Pig. 9) and pulled out to see the highest dimple, through which the needle 
on the silver wire, 7, is passed, very close to the margin of the ramus. It is carried 
over and out at a corresponding point on the opposite side. This tissue has in it 
the hbers of the voluntary sphincter as shown in the insert in the comer of Pig. 9. 
Two other silver wire sutures, 8 and 9, are placed as illustrated. The midline is 
then closed with interrupted No. 2 chromic catgut sutures. The silver wires are 
approximated gently and twisted each to its opposite, and the finished, anterior 
urethral wall is illustrated in Fig. 10. A shot is placed on the long end of all 
six wires together. A No. 14 male catheter is placed in for retention and left in 
about six days. The silver wires are removed about the twelfth day. Should any 
irritation of the trigone manifest itself while the catheter is in situ, the connection 
to the catheter is removed and one ounce of a freshly made 5 per cent solution of 
papain is put into the bladder through the catheter, the catheter clamped for two 
hour.s, then reconnected. This should be repeated once each day for two or three days. 
After the catheter has been removed and tlie patient is voiding normally, but there 
is a trigone irritation, the catheter should be passed, the bladder emptied and the 
papain solution instilled once each day for three days. 


RESULTS 

For convenience in analyzing a group of 28 consecutive cases to give 
one a cross-section of the type of case.s, the author lias divided them into 
seven groups : 


Group 1: 

Group 2: 

Group 3: 
Group 4: 
Group 5: 
Group 6: 

Group 7 : 


Patients whose major complaint was incontinence and who had minor 
complaints which also needed relief, were 23. 

Patients who had .stress incontinence associated with some degree of 
prolapse, cystocele, etc., were 5. 

Patients twice or more operated upon for relief of incontinence, were 2. 
Number of patients operated upon once before for incontinence were 3. 
Number having incontinence more than two years, were 14. 

Number who had incontinence for a number of years and for two 
years or more had lost the sensation of control or voiding, were 3. 
Number who had an adherent retrovcr.“ion studded with myoma was 1 
(appears also in Group 2). 


COMRLICATION.S 

First, in Grou]) 1 (also api)ear.s in Group 5) was one patient who was 
operated upon for incontinence of urine, cystocele, first-degree proIap.se, 
lacerated pelvic floor, and reetoccle. After the catheter was removed 
about the tenth day she was unable to void, was catheterized for ahont 
eighteen days (.she was taught to catheterize self). Five w'ceks after 
operation .she was cystoscoped by Dr. George Jloch. There wus no 
.stricture found but the trigone had rafsed edematous longitudinal folds 
which evidently prevented the muscular opening of the internal meatus. 
This patient catheterized herself for three weeks more, then began to 
void and is now voiding and completely continent. 
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Pig. 9. — Drawing to show the vaginal wall after the damaged portion has l^cn 
removed. The voluntarj'- sphincter Is being drawn together with silver wire. The 
first wire is passed laterally and anteriorly as far ns possible, to grasp the undamaged 
retracted fibers. Position of fibers Is shown in the insert. 5. C., Second row oi 
mattress No. 1 chromic catgut sutures tied, 7. 8, 9, , No. 20 sliver ivlre sutures, V.S., 
voluntary sphincter, W.Ij., white iine, and Insert, showing position of voluntary 
sphincter fibers. 
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but it is most likelj", because usually from my observations in tlie follow- 
up clinic, a permanent incontinence begins before four weelis after the 
operation is done. 

Of 28 patients, 26 have had urinaiy control restored, one has an in- 
continence which may not be permanent and one has sufficient inconti- 
nence to lead one to believe she may require a second operation. 

CONCLUSIONS 

1. From observations in this study one maj^ describe the sphincter 
mechanism as made up of a free involuntary sphincter surrounding tlic 
inner “third of the urethra, supported and enhanced by a voluntary 
sphincter composed of the anterior portions of the levator muscles, 
which unite in a median raphe beneath the urethra. Since in the previ- 
ous article the greater sphineterie force was found to exist about the 
middle third of the urethra one may deduce that the aliovc sphincter 
mechanism also lies around and beneath the middle third, having more 
and stronger fibers in this location. 

2. That a woman who has never had a labor but who begins to suifer 
a partial incontinence of urine due to loss of sphincter control may 
have had an incomplete union of the fibers composing (1) the involun- 
tary .sphincter and (2) the voluntary sphincter. 

3. That labor ma}^ injure (1) separately the involuntary sphincter 
by directly or indirectly causing it to be distorted and fixed to the 
ramus of the pubis, thereby very markedly diminishing its function as a 
sphincter and (2) separately the voluntary sphincter by splitting its 
fibers parallel to the urethra in or adjacent to the median raphe and 
(3) conjointly at the same labor (1) and (2). 

4. That the most difficult cases, namely, those previously operated 
upon for incontinence of urine and those who Jmd lost sensation of con- 
trol or voiding, all had continence re.stored. 

5. That the only complete failure was one whose operation was fol- 
lowed by an infection in and sloughing of the anterior vaginal wall. 

6. That since the metliod offered to restore continence of urine is fol- 
lowed by a reasonalfic degree of succe.ss, one might logically deduce that 
the description of the sphincter mechanism was nearly correct. 

Th^ uutlior exprespc.s his rippreciation to Ur. GcorRo Gray AVartJ, Clilrf Stir/c'^’X 
of tlio Woman’.s Hospital, for t)ie prlviloKc of carrylriK on’ tills work anil to I"' 
Kilwarcl A. nullard for a-sslftnUiK him .so many of those ca.ses. 
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Second, in Group 1, there was a patient who had to be catheterized 
for about twenty-four days, then she began to void Init had from 4 to 
6 ounces’ retention. This diminished and she went home. The Visiting 
Nurse Ser^^ce eatheterized her each afternoon for about ten days. She, 
liaving a fair degree of intelligence, was taught to catheterize Iieiself 
and eight weeks after the operation she began to void and has done so 
since. She also is completely continent. 

Third, in Group 7, the patient presented a difficult operation. A 
uterus retroverted in third degree and studded with myoma had lowered 
the mtality of the vaginal wall posteriorly. The urethra was densely 
adherent to the right ramus for about 1 cm. Li separating the urethra 
from the ramus a large opening was made, into the uretlira and this was 
closed with a running mattress suture. Tlie uterus was removed, the 
urethra plicated and the urethral portion of the vaginal incision closed 
with silver wire and interrupted catgut. Tlie bladder and cervical por- 
tion of the anterior incision were closed with interrupted catgut; a 
reetoeele and pelvic floor were repaired and a retention catheter put in 
the urethra. On the tenth day, urine appeared constantly on the pads, 
and it was found that the posterior portion of the anterior wall incision 
had broken down. This was. treated daily and on the eighteenth day 
urine came only through the catheter. Five days later the catheter was 
removed and the patient apparently had continence and was allowed to 
go home. She returned in about one week, quite incontinent, and was 
readmitted to the hospital for a study. Using indigo carmine and ob- 
serving the vagina and urethra, the urethra seemed to be the only escape 
of urine. By treatment, this patient can be dry for periods varying 
from half an hour to two hours. Nevertheless, I believe that this pa- 
tient utU need a second operation later and, fortimately, she is the only 
one in the group of 28 patients who shows any sign of needing further 
operative procedure. 

Fourth, in all groups, about lialf of the patients, at some interval after 
removal of the catheter, presented symptoms of a moderate trigonitis 
lasting for four or five days. This Avas relieved by a daily instillation 
into the empty bladder of an ounce of a 5 per cent solution of papain. 

UIUNAKY CONTROL 

Strange as it may appear, in Groups 3 and 4, and 6, Avhich comprised 
all the patients who had been previously operated upon for incontinence 
and those A\ho had lost all sensation of control or voiding, noAv have 
normal control of their urine. There are two patients who have some 
degree of incontinence ; (1) the one in Group 7 described in detail above 
and (2) another from Group 1, who was continent for two and one-half 
months, then contracted a cold and suddenly became partially incon- 
tinent. Whether or not this may be an urgency could not be ascertained. 
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ing the vesical neck. She had complete incontinence and obvious relaxation of the 
vesical neck. On cystoscoi)ic examination nothing was noted in the bladder at any 
time. She was referred to Dr. Kennedy' who cured her incontinence by •operation. 

DB. HENRY D. PURNISS. — It seems to me that this procedure is largely an 
extension of the Kelly operation. I doubt the wisdom of such a wide dissection as 
with less dissection y'ou can, as a rule, get the same results. Dr. Kennedy’s first 
sutures go pretty well back on to the bladdei’, which may account for some of 
the retention. 

It is well to operate mth a Pezzer catheter in the bladder. By' pulling it fonvard 
you can determine the location of the internal sphincter. The sutures should infold 
the vesical neck and also the urethra. 

Kelly originally advocated silk, which is admirable, unless you get an infection. 
I believe we have a superior suture material in fine stainless steel wire (33 gauge); 
steel wire is easily' tied and can be left in situ as it causes no irritation, and there is 
less chance of infection than from catgut or silk. I believe catgut is a very unsafe 
material to use, especially chromic catgut. 

There is a class of case in which I do not think a vaginal type of operation is 
suitable: in women with a very' thin atrophic vaginal wall. There isn’t enough 
thickness of the vaginal mucosa to get a good result. Such cases are best repaired 
by infolding the sphincter and the urethra through a suprapubic incision. This can 
be done extraperitoneally, and with almost no bleeding. The bladder sphincter lies 
out in the wound and sometimes the operation is a bit difficult. 

By infolding the bladder and going as far back as Dr. Kennedy docs, one runs 
the risk of injuring a ureter, I had such a misfortune. In that particular case 
I did not use a Pezzer catheter but went back too far, and injured the left ureter, 
producing a uretero-vaginal fistula. 


DR. MAX D. MAYER. — Some y'cars ago, after a careful follow-up of all our 
plastic material at the Mt. Sinai Hospital, wo were somewhat disappointed at the 
results of the operation for incontinence that we were using at that time. In par- 
ticular it was found that our attempts at cure of the incontinent cases where there 
was very little or no cystoeole were unfortunate. Starting in January, 1 93.0, then, 
an attack was made on this problem from three directions. We tried, first, to 
eliminate those cases of incontinence that were not based on an organic ground, by 
investigating the mental component. A certain percentage of cases were thus at once 
eliminated, for it was found that much could be done by treating tho.se patients on 
a nonorganic basis. The second approach was by' the cystoscope and local treat- 
ment. The third was by a revision of our operative technique. 


Our results from January-, 1935, for the subsequent eighteen months were eon- 
.siderably improved. In 50 cases we had cures in alt but 5, and when an operation 
was performed, which was very similar to the one Dr. Kennedy described, we suc- 
ceeded in curing 39 out of 20 cases. The operation that we do i.s somcwliat simpler 
in technique. The- incision is carried forward in the anterior vaginal wall to about 
a half centimeter from the external meatus, the pubo-cervical fibers, the bladder pil- 
lars, arc exposed as well as the entire urethra and mobilized for the inferior 
two-thirds of its circumference. The tissues arc pu.«hed back to and behind the 
pubis until they cannot be pushed back any farther. 'J’hiH clearly delineates the 
urctero-vcsical junction. The bladder is then pushed back and anchored back by 
suture of the pnibo-ccrvieal fascia, which is attached to the cervix. Then a stitch, 
very much like the Kelly slitidi, is placed, catc-hing the sjihinc.tcr, and then ff’tn 
that point forward the urethra is freed for itf- entire length and infolded by sewing 
over the suburethnil fascitil -structure.-!. We believe that this mobilization of the 
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DISCUSSION 

DE. THOiLVS C. PEIGHT^VL.— About a year ago Dr. Iveimccly dciuonstralca 
liis operative tecbnique to us at Eooscvclt. Hospital and sine.c that time \sQ 
practiced it iu IS cases. In 3 of these there was no incontinence, but the cysiocelc 
was accompanied by marked sagging of the urethra, which it appeared could be sup- 
ported best by Keimedy’s method. 

In the other 15 cases there were varying dcgrce.s of incontinence, o of them 
having had previous unsuccessful operations for incontinence. Thiee of these 15 
incontinent cases were done too recently to be considered in measuring operatixe 
success but of the other 12 patients, who have been out of the hospital now for from 
four to tweh'e months, 11 arc continent and one leaks occasionally on scxcrc 
coughing. 

The complications which we have met arc roughly of two kinds, one due to opera- 
tive injury of the urethra and the other to subsequent cystitis and pyelitis. Of the 
first type there were 2 cases. In one in which the urethra was torn at operation 
and immediately repaired, there was sufficient stricture with some bladder residue 
to require catheterization and postoperath-e dilatation of the urethra for .several 
weeks, but this patient now voids without residue and has satisfactory control. The 
other patient developed a small urethrovaginal fistula in the middle third of the 
urethra due to one of the supporting "sling"’’ sutures of black silk sloughing into 
the urethra following operation. This fistula was successfully closed xvithout further 
difficultj’ five months after her operation and this patient now has good continence. 

The other complication, cystitis or pyelitis, occurred in 3 patients, but all 3 arc 
now xvell and continent. As all tho.se patients had an indwelling catheter for from 
one to two weeks, this complication was altogether likely. We feel that, as one de- 
velops his skill in this technic and carefully organizes the postoperative care, these 
' complications xvill occur much less frequently. 

The most important step of the whole technique is the free mobilization of the 
periurethral tissues from the rami of the pubic bones. "When this is freely accom- 
plished the defect in the tissue beneath the urethra becomes more apparent and one, 
two, or even three layers of infolding sutures may be placed xvithout undue tension. 
The building up of such a urethral support is pos.siblc only xvhen all adhesions to the 
pubic arch are thoroughly freed. 

In considering the postoperatix-e treatment one should give due consideration to 
the length of time the indxvelling catheter is to be alloxved to remain in the bladder. 
The purpose of its use has been served as soon as the postoperatix’e periurethral 
swelling has receded to the point xxdiere x'oiding i.s possible. In our early cases xve 
kept the catheter in place for txvo xveeks, but more recently xve have found it can be 
removed, in the majority of instances, in from six to eight days. One must then 
catheterize these patients periodically as not all begin to void at once; and catheriza- 
tion should be done for a fexv days after voiding begins, to be certain no bladder 
residue develops. These are minor points, but all are important from the stand- 
point of comfort and smooth convalescence. 

DE. GEOEGE P. HOCH. — From the urologie standpoint, I think it is quite im- 
portant that all these patients, prior to having any operative xvork done on them, 
.should have a complete urologie study because not infrequently an incontinence 
IS merely an urgency that may be due to some disturbance in the bladder, such as 
tumor or renal tuberculosis. 

The opposite situation may also exist, such as a recent case I have seen, which 
a urologist had been taking care of for three years, treating her bladder, even so far 
as fulgurating points in the bladder, xvhich he said were inflamed, and also fulgurat- 
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Imndred eases of tliis operation for the cure of cystocele, performed by 
me, were taken from the records of tlie Woman’s Hospilal for study and 
review. Beginning with March 23, 1926, tlie cases were taken consecu- 
tively and the one hundredth patient wa.s operated upon Dec. 3, 1930, 
a period of three j^ears and nine months. Tiiese patienis had follow-up 
records ranging from three months to eight years after operation. 



Kifr. 3. FJf.'. ■!. 


The ages of these patienis ranged from tlie youngest, of 31 years, to tlic 
oldest, of 70 years. 

The operative* procedures followed in this series of eases wor(; as 
follows: Tile uterine canal may or may not be curetted. de])euding upon 
symptoms present and also 1 he age of the jiatient. The cervix of the uterus 
is amputated in all ca.s(‘s, either at the intenial cendca! os or below this 
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urethra, permitting it to go up when the bladder is pushed up, is an important 
feature in the good result, and also that this suture at the uretero-vcsical jimction 
acts as a sort of organic pessary. 

The factor of voluntary control, in addition to the involuntary control, is most 
important. For a while, when the involuntary control is lost, due to a birth trauma, 
there may be compensatory function of the voluntary control so that the effect of 
the birth trauma may not be noted till many years after a childbirth. Then, with 
asthenia or intercurrent illness, or progression of prolapse or cystocelc, the latent 
lesion is made manifest. It is for that reason that with complete restitution of the 
voluntary control, in addition to the strengthening of the involuntary control, ne 
feel it is important, in addition to the simpler procedure we use for the cure of the 
anterior vaginal wall, to add a perineorrhaphy and restitution of the posterior por- 
tion of the levator function. 

DR. HERMAN GRAD. — To appreciate this operation for incontinence one 
really has to see it done, and then he is surprised at the extensive dissection that is 
necessary to free the urethra from its adherent position. The success of the op- 
eration depends on this careful dissection. 

DR. WILLIAM T. HENNEDY . — 1 wish to thank Dr. Peightal for his support of 
my findings. His results compare with mine, so that I feel, while the last ^vord 
has not been said on this subject, yet the direction in which avc arc going is the 
right one. 


THE BISSELL OPERATION FOR CYSTOCELE® 

Hermann Grad, M.D., P.A.C.S., New York, N. Y. 

(From the Clinic of the Woman’s Hospital) 

T his paper is presented as a memorial to a former distinguislied 
member of this Society, Dr. Dougal Bissell, wdio died in 1935. He 
devised an operation for the cure of cystocele, which he described in 
a paper before this society in 1918. I wish to present before you 
a study of 100 cases of this operation. Dr. Bissell named the operation 
the “fascia lapping operation for the cui-e of cystocele,’^ but in later 
years admitted that it was not fascia but vaginal waU. which was plicated. 
The operation consists of incising the anterior wall of the vagina from 
the meatus to the cervix in the midline, as showm in Pig. 1. The anterior 
vaginal wall is then freed from the bladder by entci'ihg the nonvasculo- 
reticular layer of tissue bet^veen the bladder and the vagina, as shown 
in Pig. 2. The anterior vmginal wall on the right side of the patient 
is then denuded of its mucosa and the denuded part plicated under 
the left half of the vaginal wall, like buttoning up a double-breasted 
coat. The denuded portion of the vagina is sutured into position by 
chromic gut, the suture being passed in the left sulcus of the vagina 
(Pig. 3). The left side of the vaginal wall is then sutured snugly over 
the rig ht half (Pig. 4). Pig. 5 shows the completed operation. One 

'Read at a meeting ot the New Vork Obstetrical Society, Pebruarj- 9, 1937. 



592 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

needs no further operation. The follow-up in these 100 eases demon- 
strated that if the Bissell cj’^stoeele operation fails to cure, the failure 
Avill become manifest during the first three months after the operation. 

Tlie failure in all three cases was due to an inflammatory reaction 
that followed the operation, including high temperature, bleeding, early 
absorption of the catgut and failure of complete union of the plicated 
and sutured parts. 

Table I. One Hundred Cases of Cystocele and Associated Lesions 


First degree prolapse 

20 cases 

Second degree prolap.se 

2 cases 

Third degree prolapse 

14 cases 

Cystocele 

100 cases 

Rectocele 

79 cases 

Lacerated pelvic floor 

86 cases 

Lacerated pelvic floor complete through 
sphincter ani 

3 cases 

Lacerated cervix 

43 cases 

Urethrocele 

15 cases 

Hj-pertrophy of cervix 

18 cases 

Carcinoma of cervix 

1 case 


Table II. Operation for Third-Degree Prolapse 


Vaginal hysterectomy 
Mayo teclmique 

Bissell cy.stocele repair 0 cases 

Emmct-Goff pelvic floor repair 42.2 per cent 

Watkins interposition 
Amputation of cervix 

Bissell cystocele repair • 1 case 

Emmet-Gofl pelvic floor repair 

Amputation of cervix 

Bissell cystocele repair 7 cases 


Emmet-Gofl' pelvic floor repair 14 cases 

Jlcason for Vaginal Uystercciomy 
ilyoma uteri 2 cases 

Suspected malignancy 2 cases 

Extreme eversion of vaginal wall 2 cases 


R cases 


The teclmique of the Bi.s.scll operation is not difficult to master, and 
wlien acquired, the operation is easily performed. It is not time con- 
suming, and if the technique is followed, the depth of the vagina is not 
shortened but rather lengthened. The operation restores the anterior 
wall of the vagina to a normal appearance and gives c.Kcellent .symp- 
tomatic cures. I I’oeommend this operation very highly. It gives ex- 
cellent results in a very large iiercentage of eases. 


225 Central Park We.st 
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point, depending upon tlie lengtli and iiypei’trophy of tlie organ. The 
canal sutures are placed on the right and left side. of the cervix, instead 
of anteriorly and posteriorly. Tlie cyslocelc is then repaired as described 
by Bissell. The roctocele is repaired by a few .sut.ure.s in the fascia of 
the levator ani muscle and the uretlirocelc by the Kelly stitch. Ihc 
jierineum is then repaired by the Emmet or Hegar method so ingeniously 
improved by our worthy member, Byron Goff. If a complete tear is 
present, silver wires are used in the sphinctor ani, otherwise, chromic 
cut is used throughout the entire operative field. In two eases, in this 
series, a 'Watkins interposition was also performed. 

In the series of 100 cases, there wei'C 36 eases of procidentia uteri, 
as shown in the table. Fourteen of these cases were third-degree pro- 
lapse. In 6 of the 14 eases, or 42.2 tier cent, of complete prolapse, a 



vaginal hysterectomy was added to the operative procedure outlined 
above, and in one ease, a Watkins interposition was performed. The 
reasons for vaginal hysterectomy in the 6 cases of comidete prolapse 
were as shown in Table II. 


END-RESULT.S 

There were 9/ anatomic restorations of parts wit,h symptomatic cures. 
The subsequent liistory in the three eases whei’C the operation failed 
were as follows : One patient was reoperated upon a year after the first 
operation. A Bissell cystoeele operation was again performed. This 
time the operation succeeded in curing the patient. In the other two 
cases, one is now able to wear a pessary which gives her complete relief. 
Before this operation she was unable to ivear any pessary at all. The 
second patient has a sagging of the eystoeele, but is symptom-free and 
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permanence of ''cure” is thought to he equally as good as that obtained 
by surgical methods. In looking over our files for the years 1918 to 1927 
inclusive, a ten-year period, we find, that of 1,433 eases of carcinoma of 
the cervix seen on the Gynecological Service, 1,395 cases were grouped 
as primary and recurrent eases. In January, 1937, ten to nineteen years 
later there were 144 patients or 10.2 per cent of these groups still alive. 
This does not represent the entire ten-year survival rate, hut merely 
gives the number surviving in 1937 and is of interest as an indication 
of the permanence of cure by radiation methods. 


Table I. Carcinoma of the Cervix 1918-1927 - 


CASES SEEN 


ALIVE IN 1937 

Primary 

Recurrent 

Prophylactic 



Total 

1,43.3 

158 


During the last two decades, many changes have been made in our 
radiation methods for tlie treatment of cervix cancer. First, radium 
alone was used, in the form of the element and placed against the lesion 
or into the cervical canal. Later it also was applied externally about 
the pelvis in the form of radium packs. Credit is due the late Di’. 
Harold Bailey for establishing methods of cross-firing the diseased area 
by radiation. Still later, bare glass tubes containing the radium emana- 
tion were implanted in the periphery of the cervix in order to give a 
more uniform dose. This method was discarded when we learned how 
to make the gold filtered radon seeds in use today. In 1922, external 
radiation in the form of low-voltage roentgen therapy, in combination 
with the direct application of radium, was introduced as a routine pro- 
cedure in our clinic. In 1926, high voltage roentgen therajiy represented 
by the 200 k.v. machine was in.stituted, This voltage has continued to 
be our standard to the present. For a short period of time in 1931, and 
3932 a few patients were treated by roentgen rays generated at 700 k.v. 
])eak. The number, howevei’, was too small to be of statistical value, 
even though the encouraging re.sults obtained would sugge-st that super- 
voltage machines may have distinct value in selected cases. These forms 
of external radiation are used in an effort to increase the amount of 
effective radiation delivered to outlying parts of the pelvis not affected 
by radium applied to the cervix. 

During the years under eon.sideration in this rei)ort, i.e., 3928 to 1931 
inclusive, the u.sual procedure consisted of a preliminary cycle of 
roentiron therapy delivered through 4 ijclvie ])ortals measuring 3o by 
30 cm. One portal was treated daily with a dose of 750 r. The physical 
factoi-s were : 200 k.v. (peak), 4 or 30 ma.. 50 cm. T.S.D. and mm. cu. 
filtration. The beam was directed toward the parametrium so that tliis 
region was cross-fired without cross-firing the bladder and rectum. 





METHODS AND -RESULTS OP TREATMENT IN CARCINOMA 
OP THE CERVIX AT THE MEi\IORIAL HOSPITAL*" 

William P. Healy, M.D., and E. L. Prazell, M.D., New Aork, N. A . 

T he diagnosis and treatment of carcinoma of tlic uterine cervix 
present one of tlie more important medical problems witli wliicb 
we are confronted. In spite of increased prophylactic procedures, 
increased diagnostic acumen among physicians in tlie early recognition 
of the disease, and augmented facilities for therapy, the yearly death 
rate is still high. HolfmaiP finds it to' be 12.1 per 100,000 in the United 
States. There is reason to believe that tbese figures are too low. Pack 
and Lefevre- found that carcinoma of the cervix comprised 24.94 per 
cent of all cancers in females admitted to the Memorial Hospital. This 
was 11,16 per cent of all cancer admissions. 

Etiologie factors of trauma incident to childbearing, unrepaired 
ceiwical lacerations, and chronic inflammatory conditions are well 
knovm, but earnest efforts by surgeons, gynecologists, and obstetricians 
to remove these factors do not seem to be reducing materially the in- 
cidence of cancer of the cervix. This report shows but slight increase 
in the percentage of early cases seen. The routine use of the Schiller 
test and the colposeope ma}’- bring some improvement, but those who 
have used these tests arc not uniform in tbeir commendation. Unfortu- 
nately in our work we rarely see cases which require these refinements 
of diagnosis as the diagnosis is usually obvious when the patient is 
referred to us. 

The object of this report is to bring up to date the most recent five- 
year end-results obtained at the Memorial Hospital and to discuss some 
of the problems encountered in treatment. The number of patients seen 
and treated in our clinic is large enough to enable us to draw some 
conclusions which ive hope may be of value to others. Because of the 
unusual facilities of the institution, we are able to try different forms 
of therapy on sufficient numbers of eases in an attempt to determine 
their relative value. 

Radiation has been our method of choice in all cases of cancer of the 
cervix for the past twenty years. Radiation, vuth its low primary 
mortality, and its offer of cure to a larger percentage of all cases, has 
distinct advantages over the radical Wertheim operation. Also the in- 
creased number of men capable of administering radiation and the 
comparable results obtained by it, in the operable group of eases, have 
given i t a dominant position in the treatment of cervix cancer. The 

•Read at a meetine: of the New York Obstetrical Society, JIarch 9, 1937. 
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metrium by methods generally used is inadequate. This is further 
brought out in studies recently completed by one of us'’ in which the 
minimum dose of effective radiation delivered to the tumor in a large 
series of cases was calculated. The figures obtained when compared 
with the five-year survivals indicated tliat any method of tlierapy wliich 
delivers less than 3 erjdhema doses to a point 5 cm. lateral to the cervix 
will fail to control the disease in the majority of patients wliom Ave now 
treat. 

Reactions following this increased dosage of roentgen therapy were 
variable. Some patients suffered from a mild cystitis or proctitis which 
usually re.sponded promptly to suitable therapeutic measures. The 
patients are observed regularlj’- at follow-up clinic; the cervix is seen 
gradually to heal. Tlie tumor sloughs away leaving a granulating sur- 
face. The infection then .subsides and in time tlie cervi.x epithelizas 
over. 

It should be noted that in some cases resistant foci of disease which 
liave not regressed under the method outlined require interstitial radia- 
tion. We prefer the gold filtered radon seeds for this purpose. Inter- 
stitial radiation however, is not regarded favorably by us as a part of 
the primary treatment of cervical cancer. We do not believe it Avise 
to use interstitial radiation in the presence of bulky, grossly infected 
lesions. The dose required is frequently so great tliat large ulcerating 
craters are left A\diicli frequently never heal. On the otlier hand, small 
doses of interstitial radium may be used to great advantage after the 
bulk of the tumor has disappeared and the lesion is clean. It has been 
our practice to repeat the cycle of roentgen radiation Avithin four 
months. Since some patients such as the very obese are unable to receive 
the advantage of the roentgen cycle, Ave ha\"e to depend on radium 
tlierapy alone. Other cases, .such as the very adAmnced, Iuta'c to be treated 
palliatiA'cly by x-ray alone in order to avoid too great a tis.sue destruction 
by radium. Occasionally one of these patients surprises us and remains 
well over five years. Most of them hoAVCver, are in such poor general 
condition on admission that they do not tolerate vigorous treatment, 
and AA'C haA'c to be satisfied Avith some amelioration of their .symptoms of 
pain, bleeding, and discharge. 

Patients of the more faA'orablc grouji arc treated vigorously in tbe 
hope of obtaining a “euro.” Their initial treatment is ncA'cr planned 
on the basis of the ])athologi.st’s report of the grade of the tumor or 
his conception of its radiosensitiA'ity, This indication from the patholo- 
gist, AA'hile often of gi'cat A-alue in the prognosis, is never allowed to 
influence our progi-am of attempting to deliver a lethal dose to the 
tumor. 

In A'iew of the fact that histologic studies by Stewart and Arneson' 
indicate that regressive phenomena are A-ariable during the roentgen 



HEALY-FRAZEliL : 


TREATMENT GE CARCINOMA OF CERVIX 


595 


We consider this method of cross-firing of the paramotrinm to be of 
extreme importance. Within a week or ten days a radium ti eatment 
of 1500 me. hr. Avas given directly against the cervix iiy moans of a 
vaginal applicator called the “bomb.” This applicator could also he 
directed in suck a Avay as to irradiate cither or both forniccs in a similar 
manner.. The following day an intraccrvical and intrauterine applica- 
tion of 3000 me. hr. Avas given. This form of applicator consisted of Iayo 
radium capsules of unequal strengtli arranged in tandem Avithin a 
rubber tube Avhich Avas inserted into the cervical and uterine canal. The 
loAver capsule Avas tAvice the strength of the ui)per one. In cases having 
bulky papillary and pedunculated lesions, the snare cautery Avas used 
to remove excess disease before the radiuuA application. Antiseptic 
douches administered daily greatly aid in clearing up the in lection and 
reducing the foul vaginal discharge. These douches also aid in })repar- 
ing the site of disease for the application of the radium. 

Since 1933, Ave have used the divided dose method of roentgen therapy 
AA'hile the radium applications have remained the same. By tliis method 
Ave liave increased the dose to the parametria from 1 to 2.5 erythemas. 
This has been made possilde by the addition of the tAVO lateral pelvic 
fields and an increase of the total dose. The filter has remained the 
same but the target skin distance lias been increased to 70 cm. Instead 
of die 750 r. dose per portal Avhich avc formerly gave at one treatment, 
Ave now treat tAvo opposite portals daily Avith doses of 200 to 250 r. 
A total of 1500 r. per portal can be tolerated Avithout permanent skin 
damage if given over a period of tAventy-one days. 

These changes in methods of therapy have paralleled increased knoAAd- 
edge concerning depth doses, distribution of radiation, and tissue tolei-- 
ance. Laboratory and clinical studies have increased our knoAvledge 
as to the amount of radiation required to destroy the tumor. At the 
same time methods have been devised to protect the neigliboring normal 
structures, viz., the bladder and rectum. Arneson and Quimby® have 
published data concerning the distribution of radiation throughout the 
average-sized female pelvis for different physical. factors of radiation. 
Their chai'ts indicate clearly the advantage of the six field technique 
used by us noAv OA'er the four field technique previously used and espe- 
cially over the single large anterior and posterior fields used by some 
in external radiation. This adA’^antage consists of increasing the amount 
of effective radiation to the parametrium Avithout giving a correspond- 
ing increase to other noninvolved sti'uctnres. This is accomplished by 
means of multiple small ports. Arneson and SteAvart^ by means of serial 
biopsies taken during the course of external radiation, have shoAvn tliat 
clinical regiession and liistologie changes parallel the dose giA''en. They 
call attention to the necessity of delh’-ering a larger dose of external 
ladiation to the parametrium if any advance is to he made in the cure 
of ceiAucal carcinoma. The amount of radiation delivered to the para- 
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This report then is based on 551 histologically proved eases of primary 
carcinoma of the cervix treated at the ]\Iemorial Hospital during a four- 
year period (see Table II). 

Table II. Source of Material 


Total case.s seen 

700* 

Total primary cases 

62G 

Primary 

G2G 

Not treated 

34 

Recurrent 

51 

No biopsv 

41 

Prophylactic 

23 

Ba.sis this report 

551 


*One case of myosarcoma of the cervix treated but lost after 1 1.'. years. It is 
not Included because of reasonable doubt as to primary origin. 

In studju'ng these cases it becomes evident that several factors in- 
fluence the prognosis for palliation or ultimate “cure.” They are 
found to be (1) the clinical .stage of the disease when treatment is 
instituted; (2) gross anatomy of the lesion and its latent period; (3) the 
age of the patient; (4) histology of the lesion; (5) the neee.s.sity of 
retreatments, and (6) previous operative procedures. 

It has been pointed out that the percentage of early or favorable case.s 
has not increased to any notable extent. We And that the clinical .stage 
of the disease present when treatment is instituted is the most important 
factor in affecting the prognosis of a case of carcinoma of the cervix. It 
is remarkable that over two-thirds (70.2 per cent) of the patients in this 
series are either advanced or hopeless when admitted to the clinic. How- 
ever, this figure is a slight improvement over the 75 per cent advanced 
cases previously reported by Tlealy.” While the delay in establishing 
a correct diagnosis may in some cases result from ignorance or careless- 
ness on the paid of the physician, it is usually due to the failure of the 
patient to heed signs which should send her to the doctor. Association 
of irregular vaginal bleeding with the onset of the approaching meno- 
pause probably accounts for some of the delay. Chronic vaginal dis- 
charge, present over a jieriod of years, may cause her to fail to notice its 
gradual increase or its blood-tinged nature until a frank hemorrhage 
occurs. The di.sea.se is then frecpiently quite advanced. 

In classifying the ea.scs as to clinical .stage of disease we u.se the League 
of Nations sy.stem. We vary from it only in that we use the dc.scripti'e 
terms, enrhj, hordcrlinr, advanced, and pnlliafivc instead of Croups 1, — 
3, and 4. The criteria arc e.ssentially the .same, 

LEAOT'E or NATIONS CLAS.SIFICATIO.V 


T)ffim1ion of Sintjcf;: 

Group It Tlio grovvfli i? plriotly liinitoj to tlio oervix iifori. I'torii? inobilf. 

Group 2: Lo.'.-ion .<iprf>n<linf; into ono or inoro fornioo.'! v.'itli or vitiioul infill ralioi) 

of tltc prir.'iinctriiiiii a<lj;u'<>rit to tin* tit**ru.s, tlio utoriis rotninifig .•'onif 
fk'gn*o of iiuiLility. 

Gro’.i{> 2.; (a) Nodtilnr infiltration of fiio paranift ria, on ono or liotli Fiik'< cxton'I- 

ing to thf* v.nll of tlio jiolvi*.-, v.itli Jiniilf/] inohility of ili<* ntoruF or w.'o- 

tivc infiltration of one {rarruuntriuni with fixntion of tiK' ntom**. 
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cycle and tliat in some eases tliese changes were observed to cease lowaid 
the end of the treatment and sliortly thereafter take on renewed activity, 
the question of whether tumors may become more radioresistant under 
therapv has been raised. Of tliis there is no actual proof; liowcvei, on 
the basis of the above observation, we have increased the daily dose of 
roentgen radiation toward the end of the cycle. In other words we have 
attempted to hit the lesion a little harder at the time when it is pre- 
sumably more radioresistant. Thus, of lat e, we have used doses of 200 r. 
to two opposite portals daily until 1000 r. have been delivered to each 
of the six portals. Then the dose is increa.sed to 250 r. for the remainder 
of the cycle, i.e., a total of 1500 r. per portal. Tliis method has not been 
in use long enougli for us to give any positive statement as to its value. 

Source of Maicrial . — This report is based on cases of carcinoma of 
the cervix treated on tlie Gynecological Service of the Memorial Hos- 
pital during the years 1928 to 1931 inclusive. These patients have been 
followed five to eight years. Seven hundred patients were seen. Of 
these, 626 were primary cervix cases, 51 were recurrent, and 23 were 
postoperative eases. These statistics are based on the primary cases 
so the other groups are omitted. Fortj’-one of the primary eases ■were 
eliminated because of lack of confirmatory histologic studies. The 
majority of them were biopsied elsewhere at the time of cauterization or 
tracheloplasty for lesions considered, as inflammatory and only after 
the biopsy report of “suspicious of carcinoma” is returned arc they 
referred to us. Because of these preliminary procedures we frequently 
are unable to obtain a subsequent positive biopsy, and therefore are 
obliged to treat such cases as carcinoma on the original report. ' Occa- 
sionally a biopsy report is lost. Statistics based on cases without his- 
tologic proof always raise questions of doubt and are to be avoided. 

Thirty-four patients were not ti'eated, some because of the advanced 
and extremely hopeless nature of their disease, others because of their 
failure to return when directed to do so. It may be stated that few 
eases are rejected because of advanced di.sease. We have found that 
some degree of palliation may be achieved in almost every ease. How- 
ever, those showing severe anemia, great loss of weight and weakness, 
or distant metastasis suggest a hopeless prognosis. They have to be 
referred elsewhere for terminal care. 

The absolute cure rate is not used in reporting our results as it is 
based on the total cases seen whether treated or not. Cases partially 
01 even adequately treated in other institutions (and appearing in their 
figures) and later on coming under our observation for further care 
should not also appear in figures indicating our cure rate. Absolute 
figures are not indicative of the value of any particular method of 

therapy. Their only value is to indicate the volhme of cases passing 
through the clinic. 
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He points out the difficulties of such an estimation due to the individ- 
ual peculiarities of the different types of carcinoma. Difference in 
groudh rate, trauma, inflammation, and the effect of pregnancy add to 
the difficulties. The conclusion as to the necessity of frequent pelvic 
examination is obvious. 

Kecently in an effort to shed more light on this latent period of 
growth, we questioned closely a group of new patients concerning the 
length of time symptoms existed before seeking medical advice. Thi.s 
interval varied from three weeks to three years Avith an average of 
10.4 months. If cancer of the uterine cervix can remain for such long 
periods of time Avithout causing sufficient sjrmptoms to bring the patient 
to her doctor, it is small Avonder that such large numbers are advanced 
Avhen first examined in the clinic. Recently this AAms excellently demon- 
strated by a case under our obseiwation. 

Case Heport. — M. O. This patient, a tifty-seven-j-ear-old female was referred 
to the Memorial Hospital with a diagnosis of carcinoma of the cervix. Her lesion 
had been discovered during a routine examination. There were no symptoms. 
Biopsy taken from a small ulceration of the cervix had been diagnosed as carcinoma 
and confirmed by Dr. Stewart. Wlien she presented herself at our clinic, the cervix 
Avas perfectly normal with no evidence of disease. Further biopsies by us failed 
to confirm the diagnosis of cancer. Such a case u'ould ordinhrily be treated in the 
routine way. Tins one Avas not but instead remained under our close observation. 
After three years of observation and during Avhich time symptoms never occurred, the 
cervix Avas noted to be increasing in size. Biopsy taken at that time shoAved 
epidermoid carcinoma Grade II. There A\'as no evidence of parametrial involvement 
and as far as could be determined the case Avas still clinically early. Treatment Avns 
promptly instituted. 

This case Atms undoubtedly neglected. It illustrates, hoAvever, a long 
latent period in the deA^elopment of carcinoma of the ceiwix. 

The age of the patient unquestionably affects the prognosis as is shoAvn 
in Table V. Tlie age AA'as recorded in 539 cases. The youngest and 
oldest Avere tAventy-four and seventy-four years, respeetivel3^ 


Tablk A'’. Age Gkoup.s — Five-Year .Suuvia’als 


AGE 

1 CASES 

1 5-YEAR SURVIA'AES 

NO. 1 

1 PER CENT 

NO. 

PEP. CENT 

20-2.0 AT. 

12 , 



0 

ao-jo *yr. 

85 



:!7.C 

•10-49 vr. 

150 




50-50 yr. 

18.1 



12.2 

Over CO yr. 

100 



22.0 


The greatest concentration of cases occurs dui’ing the menopausal 
and postmenopausal years. Tin's is in accordance Avilli figures of other 
observei’s. There is, hoASCA'cr, an appreciable munher of cases falling 
in the younger age groups. The A-ery young and llie aged <lid jioorly. 
Study of these figures would .suggest that Avomen developing cervical 
cancer in the fifth decade probably tend to ignore the occurreniie of 
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(b) More or less superficial iiifiliralion of a large part of the vagina, 
ivitb a mobile uterus. 

(c) Isolated luctastases in (be pelvic glands, with a relatively small 
primary growth. 

(d) Isolated metastases in the lower part of the vagina. 

Generally speaking all cases not falling into Groups 2 or -1 will 
be placed under Group 3. 

Group 4: a. Cases with massive infdtration of both pjirainetria c.\’tending to the 
walls of the pelvis. 

b. Carcinoma involving the bladder or rectum. 

c. The whole vagina infiltrated (rigid vaginal passage) or one vaginal 
wall infiltrated along its whole length with fixation of the primary 
growth. 

d. Eemoto metastases. 

We find this grouping more satisfactory than tluit of Schmidt. Rarely 
do we see a case early enough to call it Selimidt Class I, Table III 
indicates the grouping of this series of eases. Tltc number and percent- 
age of ca.ses in each group Avith llteir fiA'c-year surA’iA’al rate is indicated. 

TaBIjK III. CAIiCIN'O.MA OK THE GeKVIX 


CLINICAL 

GROUPS 1 


KIVE-YEAK .SURATVALS 


LEAGCE or 
NATIONS 
GROUPS 

CLINICAL 1 

CLASS 

NO. 

CASES 

PER CENT 
TOTAL 

i 

LIVED 5 OK : 

NUMBER 

GORE A’EARS 

PER CENT 

1 

Early 

86 

15.5 

50 

58.1 

2 

Borderline 

78 

14.2 

30 

38.4 

3 ' 

Advanced 

308 

55.9 

68 

22.0 

4: 

Palliative 

79 

14.4 

5 

6.3 

Total 


551 

100.0 

153 

27.7 


Cases lost to foUoAv-up or dead of intercurrent disease are considered 
as dead of cancer. TAventy-eight cases or 5 ]Aer cent Avere lost to fol- 
ioAv-up. 

Gross anatomic types of lesions Avith their different groAvth factors 
influence the prognosis. Tliis is eAudent A\dien it is seen that the so-called 
latent or silent period of groAvth is different for the different types. 
The infiltrative lesion is more likely to have a longer silent period of 
development than either the ulcerative or proliferative types. 
We are of the opinion that in some instances, cancer of the cervix may 
develop AAothout symptoms over a period of months. Actually, avc are 
Avithout much knoAvledge concerning this silent period in tlie develop- 
ment of cervical carcinoma. Various estimates haA’e been made hut in 
general it is thought to be limited to a fcAV months. Goeckc^ in a study 
of 228 cases found tlie aA'ei’age symptom period and symptom-free period 
as folloAA'S: 

Table IV 


SYMPTOM PERIOD 


SYMPTOM-FREE PERIOD ' 

Gronp 1 

3 mo. 

1 mo. 

Group 11 

3.5 mo. 

1.8 mo. 

Group III 

' 6.9 mo. 

4.0 mo. 

Group IV 

10.5 mo. 

6.5 mo. 
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the majority of observers were of the opinion that the adenocarcinomas 
of the cendx were radioresistant. Our experienee" and that of others 
would indicate that tliis is not true. 

Regardless of the radiosensitivity of the different types of lesion, the 
curability as measured by tlie five- 3 ’ear survivals does not differ widely 
for the different, groups. The distribution of the eases among the 
groups is about -what we -would expect. The number of adenocarcinomas 
is small and the high survival rate ma}”^ be entirely accidental. We can 
saj" then wdth a fair degree of aecuraej’^ tliat the cell type or grade of 
the lesion is apparent^ not of such prognostic importance as far as tlie 
five-^mar cure rate is concerned in tlie radiation treatment of cervi.x 
cancer, but is of extreme importance if surger.y is contemplated. 

Rcfreatmenis . — Anotlier factor affecting the prognosis is that of re- 
treatments. Patients who receive the full course of therapj" including 
the preliminary c.ycle of roentgen radiation, vaginal and intrauterine 
radium application, and followed bv the second roentgen ejmle seldom 
require retreatment if the,y ai'e to do w’ell over a period of j-ears. This 
course of therapj" as given in the eases reported here requires three to 
four months to complete. However, resistant foci of disease occasionally 
require interstitial thcrap.v b.v implantation of gold filtered radon seeds. 
Patients too obese to tolerate external radiation ma,v require additional 
api)lications (direct) of radium. It is interc.sting to note that of the ]r)3 
])atients in this series reported as surviving five or more .years, only 
14 or 9.1 per cent ■\vorc eyer retreated after the original planned course 
of therap.y was carried out. This corresponds with our experience 
previously published.’’ 

Pormerl.y, considerable emphasis was jilaced oii the questionable ])rog' 
nosis in carcinoma developing in the cervical .stump. The so-called 
.stump carcinomas are considei’cd as primar.v cervi.x carcinomas as long 
as the histolog.y is consistent with cervical origin. If the lesion is 
identified within the .veai- following the .supraceiwical Iia-.sI erect orn.v, 
we believe that it is reasonable to assume that it was present and 
unrecognized at the time of the operation. Such cases can be classed as 
primaiy cervix carcinomas but cannot be regarded as having arisen in 
the stump sub.sequent to operation. In this .series of case.s, the di.seovery 
of the lesion was preceded bv operation b.v from four to Ihirl.v .years. 
Thirteen stump ea.ses Avei-e seen giving an incidence of 2..3 per cent. 


T.MH.K VII. T.VClIiE.Vf'K AND PkoON'O.SI.S — 0.\I:CINOAt.V CiaiVK'.M- 


AUTnon 

NO. 

rrj:vt.x 

CARK.S 

NO. 

.ST CMC 
cAst:.s 

I.NriPENri; 

n-YKAI: 

KinVIVAt, 

Srlicfrt'vu 

27;; 

JO 


■il2.-J% 

ft 

OfM 

.'50 

7.r,% 

■}.S,4% 


IL'IS 

2(; 

2.1% 

7.0% (4 yr.) 

irrr\lv-Ani<*.«on'’ 

2000 

r.7 

2.0% 

l-}.0% 

irraly-Frazf'lI 

i}-)i 


2..*;% 

.’3.'!.S% 
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bleeding at unexpected times and to attribute it to the menopause, Tlie]|> 
thereby delay seeking medical advice until the disease is well cslublished. 
In the younger women as well as those in the postmenopausal gioup, 
such irregular bleeding is more likely to receive prompt investigation, 
thus leading to earlier diagnosis witli improved prognosis. Our experi- 
ence would indicate that tlie prognosis is very poor under the age oI 
thirty. This is, of course, in accord with the poor prognosis of malignant 
disease in tlie early years of life. 

An eft’ort was made to determine whether the histologic grade of 
the tumor or its classification as to cell type and radiosensitivily affected 
the five-year results. In this series, the pathologist was able to grade 
and determine the cell type in 537 out of tlie 551 eases. This classifica- 
tion was based on the degree of differentiation of the cells. Grade I is 
the adult, ripe, or spinal cell type sliowing squamous cells well differ- 
entiated and frequently containing pearls. Grade IT is less differentiated 
but intermediate between the first and third groups. It is known as 
the mid-ripe, plexiform, or transitional cell type. Grade ITJ is the un- 
ripe, spindle, or anaplastic cell type. The adenocarcinomas form a small 
but distinct group. This classification is in accord with that of Cham- 
bers® who classified a large number of cases using an elaborate and 
detailed system but concluded that the three main groups were all 
that were essential. 


Tabm YI. Histologic Types 



CASES 1 

LIVED 5 YEARS 

NO. 

PEP. CENT 

NO. 

PER CENT 

Ripe (adult) * 

88 

16.3 

26 


Mid-ripe (transitional) 

351 

65.3 

88 


Unripe (anaplastic) 

82 

15.2 

20 


Adenocarcinoma 

IG 

2.9 

6 



There has been considerable divergence of opinion concerning the 
radiosensitivity of the various groups. Stewart® has pointed out the 
difficulties encountered in making such a study and the dangers of 
making any positive statement on clinical observations alone. He. quotes 
Lacassagne as believing that the various types show small differences 
in their response to radiation. Healy and Cutler^® have stated that the 
radiosensitivity increases with the degTee of anaplasia and concluded 
that the combination of the degree of malignancy and radiosensitivity 
was of considerable prognostic significance as regards cure, depending 
upon whether radiation or surgery was the method of treatment. They 
emphasized that the surgical end-results became progressively poorer 
as the malignant qualities of the tumor cells increased. Whereas with 
radiation therapy the increasing malignant quality of the tumor cells 
seemed to be largely compensated for by increased radiation sensitivity, 
so that the end-results remained the same for all cell types. Formerly 
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A few patients develop pelvie peritonitis following radiation treat- 
ment. This is usually due to a reactivation of an old pelvic inflamma- 
tory condition. Such eases usually do badly. Cases developing sep- 
ticemia following intrauterine radiation arc I'are. 

Fistulas developing as a complication of carcinoma of the cervix are 
serious; they may be vesicovaginal, rectovaginal, or a combination of the 
two varieties, and are usually a manifestation of advanced disease rather 
than excessive radiation. Smith^® found in a recent study of this subject 
that the incidence of fistulas was twice as great in the untreated as in the 
treated cases. He concluded that in patients treated by radiation meth- 
ods the incidence was increased by interstitial radiation, lack of filtra- 
tion, retreatments, infection, structural type of the lesion and hyster- 
ectomy before irradiation. 

The appearance of distant glandular metastasis to the groin, neck, 
and supraclavicular nodes is somewhat unusual. Chest and bone 
metastases are rather rare occurrences. 

Jaeox^" and his associates have recently published an account of what 
in this eountiy ivas a relatively unlnioivn complication following pelvic 
irradiation. This is the spontaneous fracture of the neck of the femur 
following irradiation of the pelvis for different forms of malignant dis- 
ease of the female pelvic organs. These fractures were spontaneous 
without evidence of trauma, and in none of these cases could meta.static 
bone lesions be detected. The bones show^ a moderate amount of osteo- 
porosis which is undoubted!}' due to some devitab'zation effect of the 
radiation. They found 14 cases of fracture of wiiich three were bilateral. 
^Ye have recently encountered Iavo cases of spontaneous fracture of the 
femur following radiation for malignant lesions in the pelvis. In one 
of these eases, the primary lesion was in the corpus, recurrent now in the 
cervix seven years following supracervical hysterectomy for a supposed 
benign condition. 

CASE REPORTS 

Cask I. — D. H. Tlie patient was fifty-.=evcn years old wJien she wa.s referred fo 
the Memorial Hospital in May, 1932, %vith a diagnosis of carcinoma of the cervix. 
Tlie biopsy indicated that the lesion was corpus in origin. A supracervical hyster- 
ectomy had been done seven years previously for a supposed benign condition, A 
preliminary roentgen cycle consisting of 7.^0 r. to each of 4 pelvic fields by the 
usual technicpie in use at that time was given. In May, 19.32, she was treated h} 
means of the radium bomb against the cervix for 1,509 me. hr. Following this a 
single capsule of radon was placed in the cerv-ical stump for 1,500 me. hr. The 'econd 
roentgen cycle vvas given within four nionth.e, the factors used being the ,«arae as 
before. The patient .showed excellent regre.«sion and remained without elinicn 
evidence of disease until December of 19.30. In the interim, i.e., .Tniiuaiy,^ IP-fl; 
she complained of pain in the right thigh. X-ray films of the bones were negative for 
evidence of metastasis. Fifteen days later she suffered a spontaneous fracture o 
the right femur. Further films failed to show evidence of metastasis to bone. 
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We are inclined to agree nilh other trriters on the subject that the 
incidence is so lotv that supracervical hystercclomy is adequate loi 
bcnieii lesions of the corinis in the iircsence of. an appin'cntly noim.i 
eervK The iive-vear salvage for the grouji seen ivas 53.8 per “"t 
s soinenhal surprisingly high in view of the difficulties encountered in 
ihe proper application of the radinin. (Tahle VII gives results repo.ted 

brothers.) „ , „ 

■ CowpHc«fioR«.-Those mny he early or late following radiatiou £o 

carcinoma of the cervix. They may be mild or severe and dne to the 
treatment or to the disease itself. Early complications are nsnalls mi d 
and consist of radiation proctitis or cystitis which runs a rather mi 

course and responds to symptomatic treatment . . i 1 1 

Late radiation changes in the bladder have reecivwl considerable 
attention. They vary from congestion to actual ulceration of the blad- 
der mnco.sa. The resulting cystitis is frequently severe and may last 
a long time. It is often conqilicatcd by calcific de]iosits. These changes 
are thought to be due to radiation endarteritis which requires from one 
to two years to develop. It is, of cour.se, of prime importance to dis- 
tinguish between inflammatory changes and actual neoplastic invasion 
of the bladder before therapy is instituted. Dean’"' lias made an exten- 
sive study of this condition and reports that at least 2 per cent of the 
cases of carcinoma of the cervix Avhich we treat develop bladder com- 
plications. 

Eadiation proctitis is similar to the changes noted in the bladder. It 
manifests itself by bloody mucus, diarrhea, and severe rectal- pain. 
Ulceration of the anterior rectal wall will n.sually be found and perfora- 
tion may occur or rectal stricture may develop and cause obstruction. 
In this series, stricture was seen 9 times and was severe enough to re- 
quire operative interference in 3 instances. 

Pyometra of greater or lesser degree is fairly common. It occurs 
in retroverted uteri where drainage is poor and in those in wliicli tlie 
cervical canal becomes obstructed by tumor or radiatiou changes. Dila- 
tation of the cervical canal and irrigations of the uterine cavity may 
clear up the condition but often hysterectomy is required. 


TaULE VIII. COMPLICATION'S 


Pyometra 

17'' 

Fistulas 


Rectovaginal 

9 

Vesicovaginal 

18 

Combined 

2 

Rectal stricture 

9 

Distant metastasis 


Groin, nock, supraclavicular nodes 

6 

Chest 

3 

Spine 

n 

•J 


“PyoiYietra probably was much, more common than the chart indicates. The 
number indicate.^ the cases which required either hysterectomy or prolonged 
drainage. 
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AN ANALYSIS OF THREE HUNDRED CONSECUTIVE CASES 
OP PRIMARY CERVICAL REPAIR"" 

Glenn A. Wood, M.D,, Syracuse, N. Y. 

(From the Department of Ob.stetrics, Syracuse General Eospital) 

S INCE early 1929, it has been my routine practice, after completion 
of the third stage of labor, to inspect and primarily repair lacera- 
tions of the cervi.x that maj’- be observed. In November, 1929, I re- 
ported' my e.xperience with 50 cases of primary cervical repair. This 
previously reported series is included in this report, but as the nature 
of the report is of a different cliaracter, I feel justified witli its inclusion. 
The following were the objectives of study in this series of cases: 

1. Is cervical laceration a common observation after completion of 
tlie thij’d .stage of delivery? 

To secure tliis series of 300 con.seculive ea.ses of primary cervical re- 
pair, it was nece.ssary to include 341 consecutive deliveries. The inci- 
dence of cervical laceration was 88 per cent. 

I am mindful of the fact that this is considerably higher than that 
I’ceorded by others. I am unable to c.xplain this apparent di.screjiancy. 
To me, the 88 per cent more nearly appro.ximates the number of women 
who .show cervical lacerations and the pathology I'csiilling from lliosc 
lacerations at the po.stpartum e.xamination. 

We must conclude, however, that laceration of the cervi.x after com- 
pletion of the third stage of delivery is fairly common. 

2. Can present teaching of dilatation and, especially, retraction of the 
cervix during the first .stage of labor be correlated with the ohserved 
length of the vaginal portion of the cervix after completion of the thini 
stage, when the cervix is observed for primary rei)air‘? 

‘K<-ik 1 li'-fcrc tlif OnonUfijci M*-<nc«l .SVy-KU-, Jnniifiry n, l!i37. 
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Case 2— M. C., aged fifty-sLx years, white female, was referred to the Memorial 
Hospital June 12, 1034, with a diagnosis of carcinoma of the cervix. The lesion was 
advanced. Biopsy was reported as plexiform epidermoid carcinoma Grade II. 
Divided dose roentgen therapy was given. Six pelvic portals were used and 
the daily dose to two opposite fields was 300 r. A total of 1,800 x. per portal was 
given. One month later radium was inserted into the cervix and corpus for 3,000 
me. hr, A fair amount of regression was obtained. Seven months later a second 
roentgen cycle was given with the same factors as the first one except that a total 
of 1,500 r. per field was given. The lesion cleared up, and when the patient was lost 
track of in July, 1935, there was no clinical evidence of disease. X-ray film.s of the 
pelvis and femora in September, 193(5, failed to show evidence of fracture or 
metastatic disease. A moderate degree of osteoarthritis was noted. Jan, 10, 1937 
the patient returned to the clinic complaining of pain in the left liip and difficulty in 
walking. X-ray films of the pelvis showed fracture of the neck of the loft femur 
without evidence of bone metastasis. 

The oecurrence of these tivo iiimsual comiilicatioihs is of interest in 
view of the fact that it liad not previously been encountered by us in the 
radiation treatment of over 3,000 patients witli malignant disease of the 
pelvis and in all of whom a careful follow-up record has been main- 
tained. We cannot believe that it will occur often enough to be of 
serious importance in this form of tlierapy. 

SUMMARY 

Five hundred and fifty-one cases of histologically proved primary car- 
cinoma of the cervix treated at the Memorial Hospital during tlie years 
1928 to 1931 inclusive were used as a basis for this statistical study. 
Analysis of these cases shows: 

1. The salvage as measured by the five-year survival rate is improving 
but is still far from satisfactory. 

2. Further improvement of these results is dependent upon earlier 
diagnosis. Seventy per cent of the patients seen in this series were 
either advanced or hopelessly ill on admission. This is a reduction of 5 
per cent in the total number of advanced cases. 

3. Because of the long silent period of growth many cases will not 
be diagnosed until late unless more frequent pelvic examinations ai’e 
made. 

4. The dose of effective radiation delivered to points 3 cm. or more 
lateral to the cervical canal is inadequate to control the disease in 70 
. per cent of the cases. 

5. Changes in technique are directed toward increasing the dose to 
the parametria without destruction of normal structures. 

6. The prognosis is. influenced by the clinical stage of the disease, age 
of patient and the dosage of therapy given' 

I. The importance of preliminary roentgen radiation is stressed. 

8. Important complications are noted. 
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position. By tliis theory, tlie cervix is not, at least, entirely retracted 
into the lower segment and its appearance and situation would cor- 
respond to that as observed when primary repair is done. 

3. Is one side of the cervix more commonly and more deeply lacerated 
than the other ? 

Using the classification of observed lacerations as explained under 
objective 2, I have prepared Table I to show the .site of tlie lacerations, 
the number of cases, with percentages, and the extent of tlie lacerations 
as to numbers and percentages. 


Table I. Site and Depth op Lacerations 



TOTAL NO. 
CASES 

SMALL 

MODERATE 

EXTENSn’E 


NO. 

% 

NO. 

% 

NO. 

% 

NO. 

% 

Right side 

86 

28.4 

4 

4.3 

23 

26.8 

59 

68.9 

Left side 

136 

45.4 

6 

4.4 

79 


'51 

37.6 

Equal, riglit and 
left sides 

66 

22.1 

0 

0 

41 

62.1 

25 


Posterior lip 

12 

4.1 

0 

0 

4 

33.3 

8 



In this series the left-sided cervical tears exceeded the right by 
about 17 per cent. This finding seems to agree with that of other 
observers. There were 22.1 per cent of the patients who showed an 
equal Tear of both sides and 4.1 per cent showed a laceration of tbc 
posterior lip. The finding of equal right and left side and posterior 
lip lacerations does not seem to be especially emphasized in obstetric 
literature. The moderate size tears were common to the left cervix 
while the extensive were more common to the light, cervix. The poste- 
rior lip lacerations wore quite decidedly extensive. 

4. Does forceps application or a version increase the risk of a cervical 
tear ? 

Table 11 lists the types of forceps apiilications that were made. I'or 
both forceps and version it li.sts the number of cases and the number and 
percentage of the e.xtent of the lacerations of the cervix that were 
observed. 

Table II. Forceps and Version 



NO. 

CA.SES 

I SMALL 

1 MODERATE 

1 EX'TE.S'SIVE 

NO. 

% 

NO. 

% : 

NO. 


Low forceps 

.39 

2 

5.1 


61.5 

13 

'X’.i 

Midpclvio forceps 

I 

- 

- 


100.0 

- 


Axis-fraction 

1 

- 



- 

1 

iflO.o 

Bill-Scanzoni 

' i 

; 

- 


47.0 

9 

.'j.l.O 

Tensions 

i 7 I 

! - 

- 

4 1 

57.1 

•* 

• 1 



Because of the small number of patients (58) in whom force])S were 
ajiplicd, definite conclusions as to the role tliat forceps ajiplication jdays 
in the production of a cervical tear cannot be <Irawn. However, in tbis 
.scric.s the 39 low forccjis applications jiroduccd a greater pm'ecnlage 
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I have classified the observed lacerations in this scries as: small if 
tlie laceration was to 1 inch in lenglh, moderate, if from 1 to 2 
indies, and extensive if 2 inches or over. 

In visualising a cervix immediately after delivery, it might seem to 
many that an observed laceration of tbe cervix of 2 inches or over 
would be of sufficient length to invade the broad ligaments or the lower 
uterine segment. Such is not the ease. 

I am unable to correlate pre.seut-day teaching of retraction of the 
cervix during the first stage of labor with the observed length of the 
vaginal portion of the cervix after eomjiletion of tlie third stage, when 
the cervix is observed for primary repair. i\Iy cxiieriencc with this scries 
has demonstrated that immediately after the third stage there is visible 
vaginally about 2 inches of edematous cervix anteriorly, and from 3 to 4 
inches laterally and posteriorly. The posterior section, at least, is 
usually well thinned out; 

There is no definite statement in obstetric textbooks as to the lenglh 
of the vaginal portion of the cervix after complctioii of the third stage. 
One is given the impression that there is complete retraction of the 
cervix into the lower uterine segment, that is, there is no vaginal portion 
remaining. For example, Debec in his textbook* states, “Coincident 
with the dilatation, the cervix is drawn up into the abdomen, so that 
when the dilatation is complete, the external os is high, almost out of 
reach of the finger.” Williams® and Beck,'' also, express this view. 

If the cervix during the fii'st .stage is retracted so that its vaginal 
poi'tion is short or absent, as is so clearly demonstrated in textbook 
drawings and text, how are we to explain its api)carance as a distinct 
portio vaginalis at the completion of the third stage when it is exposed 
for lacerations? 

One possible explanation might be to admit effacement as described, 
partially to explain dilatation by a contraction of longitudinal fibers of 
the uterus which are in.serted into the di.stal part of the cervix and 
which act to open the external os, much as the iris diaphragm of a 
microscope opens, likewise to admit that the forces of labor during the 
first and second stages cause the “passenger” to exert a force downward 
and outward which aids in dilatation. These foi'ces cause the posterior 
and lateral eei’vix to thin out and lengthen due to its appi’oximation 
against a resistant vaginal Avail and pelvic floor. The antei'ioi' cervix 
is, also, lengthened during flexion, descent and internal rotation of the 
first and second stages. After tlie first stage is complete the cerAux can 
and does slip oA’cr the head. When extension begins, the head, neck, 
shoulders, and body, in turn, are firmly pi'essed against the under part 
of the symphysis AA'hieh pressure does not permit the anterior cerAux 
to adA’^ance further. It is held back of the symphysis by this upAvard 
fetal pressure during extension, thus explaining its retrosymphysial 
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b. Parity: Table IV lists the number of patients in each parity group, 
also, the percentages of the extent of the cervical lacerations observed in 
the different parity groups. 


Table IV. Parity Comparison 


parity 

NO. PATIENTS 

PER CENT SMALL 

PER CENT - 
MODERATE 

PER CENT 
EXTENSIVE 

1 

108 

7 

54 

39 

2 

84 

5 

62 

33 

3 

62 

2 

50 

48 

4 

25 

12 

52 

30 

5 

9 

11 

55 

34 

G 

4 

1 - 

50 

50 

7 

o 

O 

- 

66 

34 

S 

3 

- 

34 

06 

10 

1 

— 

- 

100 

11 

1 

100 

- 

- 


The greatest percentage of moderate lacerations occurred with paritic.s 
ii and vii. The largest percentage of extensive lacerations occurred with 
parity viii. We can draw no definite conclusions from these stati.stic.s, 
unless it be that cervical laceration is common to any parity. 

c. Weight of Bahy: There were 302 babies to consider in this review, 
as twin births occurred twdee. Table V shows the number of babies that 
were found in the various weight groups as well as the percentages of 
small, moderate, and extensive lacerations that were observed in these 
different weight groups. The weights are expressed in pounds and 
ounces. 

Table V. Weight op Baby Factor 


WEIGHT GROUP 

NO. BABIES 

PER CENT S.MALL 

I>EP. CENT 
JIODERATE 

PER CENT 
EXTENSIVE 

-0 

37 


07.5 

32.5 ■ 

01-78 

127 

4.7 

.58.2 

37.1 

70-88 

98 

4.1 

57.1 

38.8 

80 

40 

5.0 

22.5 

72.5 


There is a steady increase of extensive lacerations with the increased 
weight of the haby. We conclude, therefore, that the lai'gcr the baby the 
more cxten.sive the laceration. 

d. Presentation and Position: Becau.se of the two sets of twins there 
are 302 primary presentations and positions to consider. It is quite mi- 
possible to .say which of the two positions of the twins produced the 
cervical tear. 1 have chosen what appeared to be the more unusual i)osi' 
lion and presentation. Due to the clo.se a.ssociation that tlic u.sc of 
forceps necc.ssilatcd in delivering .some of 1he.se babies, I have, again, 
included forceps subdivisions. 

Table VI gives the number of eases found under each ])re.senlafiou 
and position, the tyjte of foi'ceps apiilication to the position, and, also, 
the preceiitage of small, moderate and extensive lacerations obsciu’d 
under tbesovera.l presentations and positions. 
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o£ moderate lacerations than did spontaneous deliveries (average 52 
per cent) as shotvn in Table VI. The H Bill-Seansoni maneuvers pro- 
duced a greater percentage o£ extensive lacerations than did spontaneous 
Siverie? (average « per cent) as shoivn in Table VI. The 7 verstons 
shoved a high percentage of both moderate and extensive laceralionsi 

6. Is cervical laceration more often observed in primiparas or inultip- 

dTclS ^ 

In this series there were 108 primiparas and 192 muliiparas \vho 
received primary repairs. In the total number o£ eases, 34:1, from winch 
this series was taken, there were 119 primiparas and 222 multipara.s. 
There were, therefore, 90.7 per cent of primiparas who were repaired 
and 86.4 per cent of the multiparas. This percentage shows no great 
difference. The cervical laceration is common to both primiparas and 
multiparas. 


6. Is hemorrhage from the cervical tear a conimon obsei\ation? 

In this series not once have I felt that bleeding from the torn edges 
of the cervix was of sufficient intensity to demand a repair. I was, pei- 


haps, fortunate in this scries not to encounter a hcmorrliage from the 
lacerated cervix. This complication must always he considered in vaginal 
bleeding after the third stage with a firm fundus. Wc must, however, 
conclude that hemorrhage from a lacerated cervix is not a common ob- 


servation. 

7. Are any of the following factors present which will tend to produce 
a cervical tear : Age of patient, parity, weight of baby, presentation and 
position, premature rupture of tbe membranes, hours in the first and 
second stages of labor, and a large hisachromial diameter of the baby? 

a. Age of Pafienf.— Table III not only gives the number of patients 
that feU in the different age groups, hut also, the precentage comparison 
of the extent of the lacerations in these different age groups. 


Table HI. Age CoMrARLsoN 


AGE 

GROUP 

no. 

PATIENTS 

PER CENT 
SMAIiL 

PER CENT 
MODERATE 

PER cent 

extensiit: 

14:-19 

21 

4.7 

52.3 

42.8 

20-25 



55.4 

40.5 

26-30 

95 

4.2 

54.7 

41.0 

31-35 

43 

2.3 

46.5 

51.1 

36 + 

40 

7.5 

47.5 

45.0 


There seems to he no age group to which cervical laceration with 
labor is distinctly common. In this series there were more small tears 
in the age group of 36+. There were more moderate tears in the age 
group twenty to twenty-five. There were more extensive tears in the age 
group thirty-one to thirty-five. These differences are not distinctive. 
We must conclude therefore, tliat the cervical laceration is common to 
all ages. 
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f. Hours in First and Second Stages of Labor: Here I Iiave con- 
sidered two factors, an excessively long and an excessively short labor. 
What constitutes an excessively long or an especially short labor? Here, 
again, personal opinion enters. I have subdivided the cases into primip- 
aras with a first and second stage of over eighteen hours as a long labor 
and labor under nine hours as a short labor. Multiparas in labor over 
twelve hours I have classed as a long labor and under six hours as a short 
labor. 

Table VII gives the number of eases under each of these subdivisions 
and also the percentages of the small, moderate, and exten.sive lacerations 
that were observed. 


Table Hours ik First axd Second Stages op Labor 



NO. 

cases 

PER CENT 

SMAIiE 

PER CENT 
MODERATE 

PER CENT 
EXTENSIVE 

Primiparas 

Over 18 hr. 

32 

15.G 

46.8 

37.5 

Primiparas 

Under 9 hr. 

28 

7.1 

53.0 

39.4 

Multiparas 

Over 12 hr. 

49 

G.l 

40.S 

1 

51.0 

Multiparas 

Under G hr. 

77 

3.8 

57.1 

39.1 

1 


Primiparas in labor over eighteen hours show a marked increa.se in the 
percentage of small lacerations and also the smallest percentage of e.v- 
tensive lacerations. Multiparas in labor over twelve hours show a great 
increase in the percentage of extensive lacerations. Multiparas in labor 
under six hours show quite an increase in percentage of moderate 
lacerations. These observations are not conclusive. 

g. Bisucliromial Diameter of the Baby: In this series of cases the 
bisachromial diameter was measured 246 times. Table VIII gives the 
number of babies observed with the bi.sachromial diameter of 12 cm. or 
over, the number of babies with less than 12 cm., also, the percentages 
of the extent of the laceral ions of the cervix observed. 


Table AHII. Bi.saciiroiiial Diajieteils op Babies 



NO. 

PER CENT 

PER CENT 

1 PER CENT 


BABIES 

S.MAEE 

SIODERATE 

1 EXTENSIVE 

12 cm. or over 

154 

1.2 

35.0 


than 12 cm. 

92 

4.3 

78.2 



In this .scrie.s there is a marked increase in the percentage of extensue 
lacerations with babies with a bisachromial diameter of over 12 cm. In 
my previous report, it was then my contention tliat this diameter of the 
“passenger” was moi’c responsible than any one factor in the production 
of the cervical tear. The.se statistics .seem to boar out that contention. 
This factor is, of cour.se, closely a.s.soeiated witli the weight factor a.s 
shown in Table V. 
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The difference is not remarkable in the percentage of extensive tears 
occurring with spontaneous L.O.A, (line 1) and sjiont ancons R.O .A. 
(line 3). A smaller percentage of extensive tears occurred in both 
L.O.A. (line 2) and R.O.A. (line 4) when low forceps was applied. The 


Table VI. Presen'tatiox axb Position 


1 

’RESENTATIOX AND 
POSITION 

NO. CASES 

PEP. CENT 
SMALL 

PEP. CENT 
jrODEKATR 

PER CENT 
EXTENSIVE 

1 

L.O.A. 

Spontaneous 

334 

4.4 

53.0 

42.0 

2 

L.O.A. 

Low forceps 

24 

S.3 

58,3 

33.4 

3 

R.O.A. 

Spontaneous 

8(5 

3,4 

51.1 

45.5 

i 

R.O.A. 

Low forceps 

Hi 

i 

0 

08.7 

31.3 

5 

R.O.A. 

Ax. tract. 

1 

0 

0 

100.0 

6 

R.O.A. 

Midforceps 

1 

0 I 

1 

300.0 

0 

7 1 

R.O.P. 

Spontaneous 

• » 

<> 


33.3 

1 

33,3 

8 

R.O.P, 

Scanzoni 

12 

0 

58.3 

41.7 

9 

L.O.P. 

Scanzoni 

5 

0 

20.0 

80,0 

10 

R.M.A. 

O 

u 

0 

100.0 

11 

L.M.A. 

•» 

• > 

0 

(>l>.() 

33.3 

12 

R.S.A. 

a 

0 

20.0 

80.0 

13 

L.S.A. 

7 

14.3 

71.4 

14.3 

14 

E.S.P. 

1 

0 

0 

100.0 


number of cases of face and breech pre.sentation is, I feel, too small upon 
which to base any observations. A Bill-Scanzoni maneuver in R.O.P. 
(line 8) did not increase the incidence of extensive tears as compared 
with spontaneous R.O.A., but its use in L.O.P. sliows a marked increase 
in extensive tears. 

e. Premature Rupture of the Memhiumes: The definition tliat I liave 
selected for tliis condition is, a rupture of the membranes before the 
completion of the first stage of labor. Witii a desire to conduct a labor 
with the minimum of examinations, it is usually impossible to state 
exactly when the second stage begins. I have felt that 66 of the 300 cases 
presented had a definite premature lupture of the membranes, the 
longest of whicli was thirty-seven hours before labor started. This 
patient, incidentally, showed a moderate laceration. The 66 patients 
showed 3 per cent small, 54.4 per cent moderate, aird 42.5 per cent ex- 
tensive cervical lacerations. The pei*eentage of extensive lacerations in 
this series compares favorably with the extensive lacerations pei’centages 
of both spontaneous L.O.A. and R.O.A. as listed in Table VI. We must 
conclude, therefore, that premature rupture of the membranes was not a 
definite factor in tliis series in the production of a cervical tear. 
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My results liave been listed as poor, fair, and excellent; poor, if on 
postpartum examination there was an area of erosion larger than 3 nun. 
on eitlier or both lips of the cervix or, if any patliology should be present 
tliat would exceed this in amount; fair, if hair line erosion to 3 mm.; 
and excellent if no erosion was observed and the contour of the e.xternal 
os seemed to resemble that of a nulliparous cervix. Table IX shows the 
re.sults taken collectively, in primiparas and in multiparas. It sliows 
the number of eases in each group as well as the number and percentage 
of cases under the poor, fair, and excellent classifications. Finally, tlic 
tabic shows tlie number of cases and the percentage of those in eacli 
group tliat did not return for a postpartum examination. 


Table IX. Eesults 



NO. 

cases 

POOR 

PAIR 

EXCELLENT 

NO EXAM. 
POSTPAKT. 

NO. 

% 



NO. 

% 

NO. 

.% 

Collectively 


12 

4 

61 

21 

ISO 

64 

41 

11 

Primiparas 


2 

2 

15 

14 

82 

70 

9 

8 

Multiparas 

192 

10 

5 

46 

25 


54 

y,2 

.10 


In tliis series a large majority of tlie patients were definitely bene- 
fited. Primiparas, especially, show a high percentage of excellent re- 
sults, However, a certain percentage of women will not return for a 
fiosl-partum examination. 

11, Does a percentage comparison of the extent of the cervical pa- 
tiiology observed at the sixth-week examination in patients with and 
without a primary cervical repair, justify us in concluding that, with 
the ])rimary repair there is a distinct lessening of observable cervical 
pathology? 

Using the .same standards of comparison as in Table IX, I have cla.ssi- 
fied the results of postpartum ob.servations in 150 patients who did not 
have a primary cervical repair. Thc.se results are recorded in Tabic X. 


Table X. Kesult.s — 150 Case.s Without Piii.vAitY CiaaTrAL ItEPAin 



NO. 

CASES 

1 POOR 

1 PAIR 

I excei.lkxt _ 

NO. 

% 

NO. 

1 % 

I .NO. 

y'L- 

ColIecti%-elv 

150 

108 

72 

I 

1 22 

1 8 

0 

Primiparas 

23 

23 

69 

1 7 

21 

i •; 

10 

Multiparas 

117 

89 

76 


17 

8 

/ 


Table XI gives a iiereentage comparison as to re.sulfs on jiostpartmn 
observations of the cervix in cases of pilmary cei'vieal repair as in Table 
IX and those ca.ses without jirimary rejiaii- as in Table X, Table IX 
shows that there were 11 per cent taken coHeetively, 8 per cent of jirimip- 
aras and 16 ])er cent of muitipara.s, who had no postpartum e.xamiiL'*' 
tion. This explains the ajiparent discrepancy of jiercentage fabulalmiis 
in the jirirnary <;ervical rep.-iir •rroup of Table XJ. 
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8. Is there an added risk of infection wlien a primary cervical repair 
is done? 

In this series of eases there was no mortality. There were 10 primip- 
aras and 6 mnltiparas, that showed a morbidity according to the stand- 
ard of a temperatnre of 100.4° F. during the patient’s hospital stay, on 
any two successive days, not including the first day. This gives a moi- 
bidity of 5.3 per cent. I have carefully reviewed tlie 16 patients that 
showed a morbidity. 'With the possible exceiition of one case, I failed to 
discover’ any connection between the morbidity and the primary repair. 
Pyelitis, tonsillitis, and bronchopneumonia were assumed to be the causes 
of the morbiditj'. In all patients but one, as an indication of no pelvic 
infection, the fundus involuted in the usual time. It is my conclusion 
that primary repair of the cervi.x, if done with hospital equipment, does 
not add to the risk of infection. 

9. Does a subsequent delivery predispose to as great or a greater 
cervical tear? Does cervical dystocia result from a previous repair? 

In this series 53 patients were delivered two or more times and the 
cervix observed for lacerations. Forty-eight of these were delivered 
two times with the following re.sults: 

10 (18.G per cent) slvowed extensive Avitli first and an extensive with second. 

4 ( 7.5 per cent) showed moderate with first and an extensive with second. 

17 (32.0 per cent) siiowed moderate witli first and a moderate with second. 

4 ( 7.5 per cent) showed extensive with first and none with second. 

12 (22.6 per cent) sliowed extensive with first and a moderate with second. 

1 ( 1.8 per cent) showed none with first and a moderate with second. 

Ponr patients w’ere delivered three times: 

2 (3.7 per cent) showed a moderate laceration with all three deliveries. 

1 (1.8 per cent) showed extensive with first and second and a moderate with 
third. 

1 (1.8 per cent) showed moderate with first and extensive with the next two. 

One patient was delivered four times. Tliere wa.s an extensive with 
the first and a moderate with the next three deliveries. 

Regarding cervical dystocia resulting from a previous repair as evi- 
denced by an increase or decrease in hours of first and second stages of 
labor in cases that have been primarily repaired one or more times : 

Thirty (56.6 per cent) patients showed a decrease. Twenty (37.7 per 
cent) showed an inei’ease of from one-half hour to not over five hours 
and 3 (5.6 per cent) showed the .same. 

Prom these observations it is my conclusion that there is no special 
evidence to show^ that subsequent deliveries are predisposed to greater 
lacerations of the cervix nor that cervical dystocia results from a pre- 
vious primary repair. 

10. Is there complete elimination of subsequent cervical patliology 
with a primary cervical repair? 



THE EFFECT OF PREGNANCY ON MALIGNANT TIBIORS^ 
Frank R. Sjiith, M.D., F.A.C.S,, New York, N. Y. 


F or many years autliors have published reports of isolated cases of 
malignant tumors complicated b3’- pregnancj’-, and in most instances 
the conclusions have been that the pregnancy had a harmful effect. 
Onty rarelj' have authors taken the stand that pregnane}^ had any 
beneficial influence. 

Tliis confusion is evident in the following conflicting opinions: 

Ewingi has stated that pregnancy lias an unfavorable influence upon the course 
of many carcinomas, but that this influence is not always apparent. NcilP quotes 
Zw'eifeld and Simpson as feeling that pregnancy activates growth in malignant 
tumors; Weibelj^ Wolfe, Meyer, StoclceH as convinced that pregnancy retards 
growth; and HofTmeier, Kobalc, and Cullen^! as finding pregnancy to have no efl'cet 
on growth. Similarly, of G03 cases of pregnancy associated with malignant tumor.s 
collected by Sarwey,® 43.3 per cent died at labor or in the puerperium, yet Weibel^ 
reported two-thirds of his patients having carcinoma of the cervix and also being 
pregnant as without recurrence in five years after hysterectomy. Williams' states 
that in cases of pregnancy associated with carcinoma of the uteru.s, abortion occurs m 
30 to 40 per cent of cases. Adairso has pointed out in patients with cancer of the 
breast that every third pregnancy resulted in an abortion, whereas in his control 
group abortion occurred only once in each 7 pregnancies. I.ce,8 in reporting 300 
patients with mammary cancers forty years of age or less, cites 11 patients com- 
plicated by pregnancy. Of 7 operable patients only' 1 lived more than three years, 
and she died five years and ten months after operation. Ho concludes that when 
pregnancy complicates mammary’ cancer the outlook for that patient is bad, and that 
immediate therapeutic abortion should be done. The relationship of changes in the 
breast to ovarian function has been discussed by Abbe, a Allen and Doisy',*® Bagg>” 
and others, and recently elaborated upon by Taylor.Je 

Tlie irici'ca.siiig tendency' of fiurgeoti.s to advi.se .x-i’ay castration oi 
young women iiaving mammaiy cancer is evidence of tlieir being tiwaic 
of the bad efiects of ovarian function on cancer. Similarl.v many ob- 
stetric con.sultants advise immediate termination of a pregnancy- occui- 
ring simultaneously- with cancer, or even for a patient who has been 
treated for cancer. Fortunately- the simultaneous occurrence of piog- 
nancy- and cancer is relatively- rare, mast authors reporting single cfwes 
or a very- small personal scries. A collection of cases ba.sed on a rc\ie'' 
of the literature on the subject is not entirely- satisfactory- for compa*'’- 
live study- because of the omission of much important information. 

It has been my privilege, through the courtc.sy- of the various dcj)ai I 
ments of Memorial lIosj)ital, and from my- own practice, to collect dui- 

•R'^nid before the New York Obfltetrtcni Society, Mnrch 9. 19.^7. 
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Tlie lesson to be drawn fi'oni Table XI sbonltl be self-evident. 


Tahi.e XI, Pehcentage Compaiuson' ok Eesuets 



coiA-ECTn’Eny | 

1 ffllJflJ’AKAS j 

.’UUETII’AKAS 


1 TOOK 

KAIR j 

wxm 

I'OOK 

FAIK 

EXC. 

KOOK 

KAIU 

EXC. 

With primary repair 

4 

21 

1 04 

2 ■ 

14 j 

70 

5 

25 

7 

Without primary repair 

72 

22 1 

1 b 

09 

21 1 

.10 

70 

17 

1 


In conclusion, I wonld suggest that the procedure of primary cervical 
repair be taught but not practiced, unless one has obtained some experi- 
ence in this type of surgery. Tliis experience is not difficult to acquire. 
Strict asepsis is of prime imporlance and only hosiiital equipment can 
give this strict asepsis. 

Primary repair of the cervix is one more procedure in the practice of 
obstetrics that raises that practice to an art. 

My experience with this series convinces me that ]>rimary cervical 
repair oifers a safe, time-saving method of correcting or decreasing 
cervical pathology resulting from childbirth. 
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The intravenous use of acacia solution may be dangerous and may result in 
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Case 10. — K., 1921, thirty-one years of age, gravida iv. Adenocarcinoma of 
right breast; radical operation and postoperative x-ray. Full-terra pregnancy in 
1931. Abortion 1934 and 1935. First baby normal, now healtliy boy of five and 
one-half years. Patient well fifteen years from operation and five years from 
first pregnancy. 

Case 11. — G., 1930, tliirty-two years of age, gravida iii. Advanced adeno- 
carcinoma of left breast, one and one-half months pregnant; operation and x-ray 
therapy of breast followed by abortion. Patient lived two months after abortion. 

Case 12. — A. R., 1934, thirty-five years of age, gravida ii. Adenocarcinoma of 
left breast seen first when eight months pregnant; treated with radium element pack 
at once; delivered of normal baby at term now twenty-six months. Patient is well 
twenty-eight months from time of treatment. 

Case 13. — A. N., 192G, seventeen years old, primigravida. Adenocarcinoma of 
right breast; treated with operation and radium and x-ray. Pregnant four and one- 
half years after operation; delivered at term. Normal child four years old today. 
Patient well nine years, six months from operation. 

Case 14. — S., 1933, thirty-five years old, gravida iii. Solid carcinoma of 
breast, bilateral; spontaneous abortion at 2 months; macerated fetus. No treat- 
ment of breast. Still alive 18 months from beginning of pregnancy. 

Case 15. — H. D., 1931, thirty-three years old, primigravida. Duct carcinoma 
of right breast; operated upon. Pregnant six months after operation; delivered 
at term of twins, both normal, but one died after three and one-half days. Mother 
at present well, five years and three months from operation. 

Case 1C. — S. L., 1926, twenty-five years old, primigravida. Adenocarcinoma of 
right breast; induced abortion at three months, followed one month later by radical 
operation, x-ray, and radium. Died eighteen months from beginning of pregnancy 

Case 17. — ^B. G., 192G, forty years of age, gravida ii. Carcinoma simplex of right 
breast; radical operation. Became pregnant thirty-two months later; induced 
abortion at two and one-half months. Alive and well six years from beginning of 
pregnancy when last seen in 1934. 

Case 18. — ^B. H., 193C, thirty-five j'ears of age, two and one-half months pregnant 
when first seen. Spindle cell carcinoma of left breast; left radical mastectomy 
followed by postoperative x-ray; induced abortion at three and one-half months. 
Patient alive and well six months after operation. 

Case 19. — B. Z., 1928, thirty-four years of age, gravida ??, adenocarcinoma of 
breast. Hysterectomy and removal of metastatic carcinoma in the ovaries when 
two months pregnant. Breast treated with radium and x-ray; and simple inastcctom} 
one year after abortion. Died two years and ten months from the beginning of pr(n 
nancy. 

Cask 20. — J. W., 1927, thirty-eight years of age, gravida v-. Adenocarcinoma of 
left breast; radical mastectomy, three months later became pregnant. Aborted bj. 
hysterotomy and tubal sterilization at three and ono-balf months. Died four }C.ir. 
from lieginning of pregnancy. 

Ca.se 21. — C. G., 1935, twenty-nine years of age, prirnigrai'ida. Operable 
cinorna of right breast; radical mastectomy; induced abortion at two and one- m 
month.*-’. Alive one year from the mastectomy. 
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ing the past ten years a group of 54 patients suffering with malignant 
tumors who also had one or more pregnancies occurring either simultane- 
ously with the appearance of the tumor or following its treatment. Al- 
though realizing tliat tins is a small number from wiiicli to attempt to 
draw statistical conclusions, a study of these cases seems justified be- 
cause of the rarity of the combination of conditions. 


CASE REPORTS" 

Case 1.— L, Z., 1932, thirty-six years of age, gravida iii. Early cancer of the 
cervix whea six and onc-half months pregnant; radium applied locally; cesarean 
section and supracervical lij’stercctoniy at eight months; j)ostopcrativc radium in 
cervical stump plus external irradiation with x-ray. Baby born alive but died three 
days later of atelectasis; complete autopsj'. Patient lived one year and one month 
from the beginning of pregnancy. 

Case 2,— -L. L., 1935, thirty-seven years of age, gravida v. Advanced carcinoma 
of cervix discovered when 8 months pregnant; delivered vaginally at term. Treat- 
ment by irradiation postpartum. ISTormal baby and mother alive twenty-three 
months at present from the beginning of the pregnancy. 

Case 3. — P. T., 1935, thirty-one years old, gra%’ida iv. Advanced carcinoma of 
cervix found when 4 months pregnant. Induced abortion; x-ray and radium one 
and one-half months after abortion. Alive, but not well, eight months later to 
present time. 

Case 4. — E. N., 1934, tiventy-four years of age, gravida i. Advanced cancer 
of cervix found at term. Cesarean section and hysterectomy at term, with post- 
operative x-ray and radium; died eleven months after treatment, twenty-two months 
from beginning of pregnancj’. Normal baby two and one-half years old. 

Case 5. — E, B., 1934, thirty-four years old, gravida iv. Moderately advanced 
carcinoma of cervix when one month pregnant. Induced abortion followed at once 
by x-ray and radium- Lived two years and one month from beginning of preg- 
nancy. 

Case 6.— -B. B., 1933, nineteen years of age, gravida ii. Embryonal carcinoma 
of ovary discovered gro^ving rapidly at eight months. Cesarean section and oophorec- 
tomy; postoperative irradiation by x-ray; well two and one-half years with normal 
baby at present time. 


Case 7.— M. E., 1928, thirty-two years old, gravida i. Embryonal epidermoid car- 
cinoma of urethra found at term. Normal baby now eight years old. Mother treated 
with radon seeds and external irradiation, Eecurrence one year ago; treated witli 
cautery excision. No evidence discovered at present. 


Case S.—G. D., 1931, nineteen years old, gravida i. Embryonal carcinoma of 
ovary found at term; delivery by cesarean section foUowed by liysterectomy and 
postoperative radium and x-ray. Patient and normal baby well at present five and 
one-half years from beginning of pregnancy. 


Case 9. M. 0., 1929, forty years old, gravida i. Carcinoma of left breast noted 
wjen seven months pregnant. iAntepartum x-ray of breast, delivered at term. 

Normal baby now six years of age. Postpartum x-ray and radium. Died fourteen 
months after treatment. 


the followini 
statistics were compiled. 


case reports is as of June 1, 1936, when the 
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Case 32. — J. C., 1930, thirty-two years oM, gravida iii. Neurogenic sarcoma of 
supraclavicular region discovered when eight and one-half months pregnant; induced 
labor at eight and one-half months with healthy infant now five years, four months 
old. Three months after delivery the tumor was excised followed by x-ray therapy. 
Patient well six years from beginning of pregnancy. 

Case 33. — ^A. E., 1927, twenty-nine years of age, gi-avida iv. Neurofibrosarcoma 
of right groin, treated by excision and postoperative irradiation. Became pregnant 
in three years ten months following treatment. Delivery at term of normal liealtliy 
infant now six years of age. Patient well at present. 

Case 34. — C. I., 1923, twenty-two years of age, gravida iii. Sarcoma of lower 
,iaw discovered when six months pregnant. Treated by jaw resection, delivered at 
term, baby healthy at birth. Patient died twelve jmars from beginning of pregnancy. 

Case 35. — Q., 1928, thirtj'-four years of age. Angiosarcoma of symphysis 
pubis discovered when four months pregnant; treated by excision; delivery at term 
of healthy baby. Postpartum x-ray treatment of the tumor. Pour years later again 
pregnant; normal child at term resulting. Patient and both children all well eight 
years from beginning of first pregnancy. 

Case 36. — C. T., 1934, thirty-four years of age, gravida iv. Osteogenic sarcoma 
of left shoulder discovered when three months pregnant. Said to have had spon- 
taneous abortion at three and one-half months, and immediately after this had 
shoulder disarticulation followed by Coley toxins. One year later again pregnant; 
delivered at term of healthy baby. Mother well two and one-half years from begin- 
ning of first pregnancy. 

Case 37. — A. M., 1927, eighteen years of age, gravida ii. Osteogenic sarcoma of 
scapula treated with x-ray. Eight months later became pregnant. Delivered at 
term of a healtliy infant. Died twelve months from beginning of pregnancy. 

Case 38. — T. S., 1929, nineteen years old, gravida. Osteogenic sarcoma of right 
tibia treated with irradiation and Coley toxins. Pregnant seven months after 
treatment. Spontaneous delivery at term of healthy infant; postpartum x-ray 
therapy for tibia. Patient well five years and three months from beginning of 
pregnancy. 

Case 39. — P. M., 1924, fifteen years old, primigravida. Fibrosarcoma of back, 
treated 'vvith excision and postoperative x-ray. Pregnant ten years later; de- 
livered at term of healthy infant. Well one year, ten months from beginning of 
pregnancy; twelve years from treatment of tumor. 

Case 40. — P. P., 1934, thirty-tliree years old, primigravida. Melanoma of back, 
noted when three months pregnant. Tumor treated by excision. Delivered by 
cesarean section at eight months; he.althy infant. Postpartum x-ray to back. 
Patient died twenty-two months from beginning of pregnancy. 

Case 41. — S. B., 1933, twenty-eight years old, gravida ii. Melanoma of back 
noted when five months pregnant. Treated by excision. Induced labor at seven 
months, healthy infant alive and %vcll today. Patient died twenty-one months 
from beginning of pregnancy. 

Case 42. — A. F,, 1932, forty years old, gravida iii. ilelanoina of scalp. Noticca 
activity of grmvth when si.x weeks pregnant. Induced abortion six weeks followed 
by excision and postoperative x-ray therapy for tumor. Died eighteen months from 
beginning of pregnancy. 
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Case 22,— G, P., 1934, thirty-nino years, gravida v. Tubular carcinoma of 
right breast; treated vitli postoperative x-ray and radical mastectomy and postopera- 
tive radium with the dement pack, Eiglit months and thirteen montlis after the 
operation the patient became pregnant and had induced abortions at three and 
six weeks, respectively. Alive two years after the mastectomy. 

Case 23, — F, S,, 1934, thirtj*-five years of age, gravida iii. Infiltrating carcinoma 
of left breast discovered when the patient was delivered of a normal infant at term. 
Breast treated with local excision and x-ray dve months after delivery. Patient is 
alive three years and eleven months from the beginning of pregnancy. 

Case 24.— M. N., 1932, gravida iv. Infiltrating duct carcinoma of right breast 
discovered when nine months pregnant. Delivered at term of a normal living infant. 
Breast treated with x-ray four months after delivery, followed by radical mastectomy. 
Patient is alive four years and ten months after. 

Case 25.— J. 0., 1926, thirty-sLx years old, gravida iii. Operable carcinoma of left 
breast discovered when eight months pregnant. Eadical mastectomy was performed. 
Patient delivered at nine months of living normal baby. Postoperative x-ray treat- 
ment of breast. Two years later again pregnant, aborted at two months. Alive two 
years and eight months from beginning of first pregnancy, six months from begin- 
ning of last pregnancy. 

Case 26. — I, E,, 1934, tliirty years old, primigraidda. Solid carcinoma of left 
breast discovered when seven months pregnant. Delivered at term of normal living 
infant. Breast treated three weeks after delivery by local excision and x-ray 
followed by radical mastectomy and postoperative x-ray. Alive two years and eleven 
months from beginning of pregnancy. 


Case 27. — L, G., 1935, thirty-one years of age, primigravida. Solid adeno- 
carcinoma of left breast discovered at term; delivery of normal li\-ing infant. 
Pour months later was treated with x-xay only. Died seventeen months from begin- 
ning of pregnancy. 


Case 28. — D, E,, 1922, twenty-five years of age, primigravida. Carcinoma of 
right breast; treated by radical mastectomy followed by postoperative x-ray. Seven 
months later became pregnant, delivered at term of normal living infant. Died 
two years and ten months after the mastectomy. 


Case 29.— N. S., 1934, twenty-one years of age, primigravida. Papillary adeno- 
carcinoma of right breast discovered when patient was two months pregnant. Breast 
treated by excision followed by irradiation with radium element pack. Delivered 
at term of normal living baby. Two months later again pregnant, delivered of 
healthy baby at term. Patient well two years from be^nning of first pregnancy. 


Case 30.— D. C,, 1933, thirty-seven years old, gravida ii. Carcinoma of the right 
breast discovered when four months pregnant. Delivery at term of healthy infant. 
Breast treated by x-ray only three months after delivery. Patient well when last 
seen in August, 1935, three years and three months from beginning of pregnancy. 


Case 31.— C. G., 1932, thirty-five years old, primigravida. Myosarcoma of left 
ankle; treated by amputation and x-ray. Pregnant two years later. Delivered 
at teim of normal living infant. Patient weU at present, two years, ten months 
rom beginning of pregnancy and four years, ten months from time of amputation. 
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Case 54. — M. M., 1931, thirty years of age, gravida ii. Epidermoid carcinoma 
of tongue discovered when three months pregnant. The tongue was treated by 
radium followed by hemiglossectomy. Attempted x-ray abortion at three and one- 
half months completed mechanically live weeks later, resulting in a macerated 
but otherwise noi-mal fetus. Following abortion the tongue received further irradia- 
tion. The patient died one year from the beginning of pregnancy. 

Tlie classification of patients as to age and type of tumor (Table I) 
shows that more than half of the patients studied were in the fourth 
decade, and only 7.5 per cent in the fifth decade. This perhaps explains 

Table I. Classification- op Patients Studied as to Age and Tusior 


DISEASE 

NO. 

2nd 

DECADE 

No. % 

3rd 

DECADE 

No. % 

4th 

DECADE 

No. % 

Sth 

DECADE 

No. % 

Carcinoma cervix 

5 



1 


4 




Carcinoma genii o- 

3 

2 




1 

1 



urinary* 










Carcinoma breast 

22 

2 


3 


15 1 


2 


Sarcoma 

9 

3 


1 


5 




Melanoma 

G 



2 ! 


3 


1 


Lymphatic tumors and 

4 



2 j 


2 




Hodgkin ks disease 










Carcinoma stomacli 

2 







1 


Carcinoma parotid 

2 

1 


■■ 






Carcinoma tongue 

1 



■■ 


1 




Total 

54 

8 j 

14.8 

12 1 

22.2 

30 

55,5 

4 

7.5 


•Ovary 2, urethra 1. 


in part the rarity of pregnancy occurring in patients having malignant 
tumors. The actual incidence has not been expressed, but certain facts 
pertaining to the age incidence as a factor in the rarity of the combina- 
tion of conditions arc of interest. In reviewing the records of 141,946 
pregnancy patients at New York Lying-In Hospital, I®^ found only 5 
patients recorded as liaving carcinoma of the cervix at the time of the 
pregnanejL Similarly, in reviewing^^ 2,852 records of patients witli car- 
cinoma of the cervix at the Memorial Hospital, only the 5 patients with 
pregnancies included in tliis study were found. In a study®^ of 200 
patients with carcinoma of the cervix, tlie average age incidence was 
forty-six years. 

Ncill2 quotc.s the following report.s on incidence of pregnancy and carcinoma of 
the cen'ix: 


Stbckel 

Jlir.st 

Gross 

Mendel 

Univcr.«ity of Chicago 
John.s Hopkins 


18,000 pregnancies, 8 cases, 0,04 % 
12,538 pregnancies, 1 ca.se, 0.008 
1,538 pregnancies, 1 case, 0.0G5 
29,902 pregnancic.s, 24 case.s, 0.08 
18,243 pregnancic.s, 2 case.s, 0.01 
1,500 pregnancies, 2 cases, 0.3 


PackK in hi.= study of .age and sex incidence of patients at Memorial JIo.«pital 
pre.^ents some fact.^ that further e.xplain the rarity of the combined conditions. H*^ 
found that in carcinoma of the cervix the maximal numlx-r of case.s in any age 
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Case 43. — ^D. E., 1924, tAvenly- three j’cars old, primigravida. Melanoma of fore- 
arm, noticed rvhen seven and one-half months pregnant. Induced labor, with 
living viable healthy child. Followed in one week by excision of tumor and post- 
operative x-ray. Patient died ten months from beginning of pregnancy. 

Case 44. — E. E., 192G, thirty-four years old, gravida iii. Melanoma of left 
foot treated b}' excision and postoperative x-ra}' of foot and groin. Four years 
and eight months later patient became pregnant. Delivery at term of liealthy in- 
fant. Mother and baby well six 3’ears after birth of babj’. 

Case 45. — ^B. TV., 1934, thirtj’-six j’ears old, gravida ii. Melanoma of right calf; 
treated bj* excision of tumor with postoperative x-ray of calf and groin. Became 
pregnant 6 months later. , Tumor again excised during the pregnancy, with x-ray of 
calf and groin. Babj* delivered prematurelj* at seven months but was normal and 
healthy at two j’ears. Patient died one month after deliver}'. 

Case 46. — V. E., 1933, thirty-eight years old, gravida vii. Lj'mpho-epithelioma 
of nasopharj'nx treated with x-raj’. Became pregnant two j’ears later. Aborted, 
sterilized bj' hj’sterectomy at two months. Had x-raj' therapy following the abortion. 
Well fifteen months from beginning of pregnane}’. 

Case 47. — E. A., 1932, twenty-nine years of age, gravida iii. Hodgkins’ disease 
discovered when five months pregnant. Treated only with transfusions and delivered 
at term of a normal infant. X-ray therapy immediately follou'ing delivery. Died two 
years from beginning of pregnancy. 

Case 4S. — H. B., 1930, thirty years of age. Lymphosarcoma of peritoneal lymph 
glands, discovered when two months pregnant. Spontaneous abortion followed 
exploratory celiotomy at two months. One month later the patient was treated with 
x-ray. Died four months from the onset of pregnancy. 

Case 49. — 'W. E., 1935, twenty-sLx years of age, gravida ii. Hodgkins’ disease 
treated by x-ray. Two months later became pregnant. Hysterotomy and steriliza- 
tion at two and one-half months; postoperative x-ray. Alive but not well one 
year from the beginning of pregnancy. 

Case 50. — M. C., 1930, forty-one years, gravida xxvi. Adenocarcinoma of the 
stomach discovered at term. Delivery resulted in a healthy infant. Five months 
postpartum gastrostomy and x-ray therapy for the tumor. Died sixteen months 
from beginning of pregnancy. 

Case 51. — H. W., 1928, twenty-seven years of age, gravida ii. Carcinoma of the 
stomach discovered when two months pregnant. Normal child in delivery at term. 
Postpartum radium and x-ray. Patient died sixteen months from beginning of preg- 
nancy. 

Case 52. — ^N. W., 1934, tvventy-two years of age, gravida ii. Epidermoid car- 
cinoma of the parotid gland discovered when seven months pregnant. Untreated, the 
patient was delivered at term of a healthy infant. Two months postpartum the 
tumor was treated with radium and x-ray. Patient alive two years and three months 
from beginning of pregnancy. 

Case 53. — L. A., 1927, thirty years, primigravida. Adenocarcinoma of right 
parotid gland, treated by exci.sion. One and one-half years later patient became 
pregnant. Delivered at term of healthy infant. During the pregnancy the tumor 
was treated with irradiation. Again pregnant three months after first birth, aborted 
at three and one-half months. Died two years and eleven months from beginning 
of first pregnancy. 
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rate of 22.5 per cent in a large series of patients witli cancer of the cervix. No pa- 
tient with cancer of the cervix became pregnant after treatment of the cancer; 

In the breast group, Leei" has noted that his curve of life in inoperable cancer 
of the breast is almost identical with the untreated group curve of Dalandis who 
reports the mean average of life in his breast cancer patients as thirty months; 

In the nongenital group, Stone,is reporting on Hodgkin’s disease, found sixteen 
months as the average life for his entire group, and thirty-five months for the pa- 
tients that responded to treatment. Craverio quotes Schreiner and Mattickao as 
claiming two years and seven months as their average sun-ival period in treated pa- 
tients in Hodgkin’s disease. The rapid fatal course of acth’ated melanoma, sarcoma, 
and Hodgkin’s disease is familiar to all surgeons. 

In Table III each separate group and the totals show the prognosis 
is distinctly better for the patients having a pregnancy after the treat- 
ment of the malignant tumor than for patients who were pregnant at 
the time they were first seen with the tumor. 

Table III. Classification as to Length of Life Proji Time of Treatment'of 
Tumor, Location of Tumor, and Whether the Pregnancy Occurred 
With the Tujior or Followed Treatment of Tumor 


classification 

no. 

PREGNANT WHEN FIRST 
SEEN WITH TUMOR 

PREGNANT AFTER TREAT- 
MENT OF TUMOR 

NUMBER 

LIVED 2 YEARS 
AFTER TREAT- 
MENT OF 
CARCINOMA 

NUMBER 

! LIVED 2 YEARS 
AFTER TREAT- 
MENT OF 
CARCINO.MA 




NO. 

% 



% 




xx-1 





Genitals 

S 

8!t-2* 

4sxx-i 

50.0 

0 


0 

Breasts 

22 

1 

G 

40.1 

9x-l 

8xx-.-i 

88.8 

Non genital 

24 

14X-1 1 

4 

2S.5 

lO’t-i 

0 


Total 

54 

35x-4 

14 

40.0 

19X-2 

14 

73.0 

Corrected total 

48 

31 

14 

45.1 

17 

14 

1 82.3 


*x, still alive but not yet two years : excluded from figure, xx, Lived more 
than two year.s but died; not excluded from figure, xxx, Recurrence, carcinoma 
of urethra after six ycar-s, well one year: included In figure. 


Believing that the length of life from the beginning of pregnancy 
might give more information as to the i)regnancy’s possible activating 
efi’ect on the tumor. Table IV shows the comparative study of the sev- 


Table R’. Clas.sification as to Length of Life From Beginning of Preg.vancy 


CLASSIFICATION 

NO. 

PREGNANT WHEN FIRST 
SEE.S' WITH TU-MOR 

PREGNANT AITER TREAT- 
MENT OF TUMOR 

1 

KUMBEK; 

j 

LIVED JIORE 
THAN 2 YEARS 

.NU.MBEI’.j 

LIVED ilORE 
TIIAN 2 YEARS 



i 

NO. 1 

1 % 

J 

NO. 

% 








1 

Genitals 

S 

8x-2» 

4x*i-i j 


1 0 

0 


Brca.sfs 

22 

L'J*-2 j 

8«-i 

01.5 


7xx-'J 

7/w 

Nongcnilal 

2-1 

14 1 

0«-2 

42.8 

mm 

5 

50.0 

Total 

> 54 

1 

18 

51.4 

\ 1!) 

12 

03.1 

Corrected tot.nl 

I 45 j 


18 

58.0 

14 

12 

85.7 _ 


•x. still alive, XX, Lived more than two year.® from beginning of pregnancy lad 
dlcfl. xxx, Kecum.-nce, Carcinoma of Urethra after six yeara, well one year. 
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group was between forty-five and forty-nine years of age. In breast carcinoma 
one-third of all cases are fortj'-five to fifty-five years of age, the peak of the in- 
cidence is sixty to sixty-four years. In sarcoma the average age was 38.2 (which 
may explain the relatively large number of pregnant patients in this group). In 
carcinoma of the stomach the average age is fifty-four years, and it is twice as 
frequent in males as in females. In melanoma the average age is forty-eight years, 
male to female 2 to 1. One-half of the patients are beyond child bearing age. 

Craverio reported the average age of five-j'ear survivors of Hodgkins’ disease as 
thirty-four years and the rapidly fatal group as forty-four years. 

Binkley33 in approximately GOO female patients ■nith cancer of the rectum 
had seen only 1 patient who also was pregnant. This patient went to term and 
was alive two years from time of treatment but is not included in this study. 

Because of the paucity of available eases, it has been considered ad- 
visable to group the patients for comparative study according to the 
anatomic location of the diseased organ: Genital, breast, and non- 
genital. 

In Table II in the genital group none of the 5 patients with pregnancy and 
carcinoma of the cervix when first seen lived five j’ears, although two were still 
alive at the time of this writing. Only one of this genital group (carcinoma of 
urethra) had lived more than five years. Hone of the coincidental pregnancy 
and breast patients had lived five years although 8 are still alive. Of the breast 
patients in which pregnancy followed the treatment of the carcinoma, 44.4 per cent 
lived more than five years. There were no patients in the genital group in wliicli 
pregnancy followed the treatment of the tumor, but it is perfectly evident from the 
breast group, the nongenital, the total, and the corrected total (in which patients 
still alive but not having lived five years from treatment are discarded) that the 
prognosis is better for the patient if the pregnancy occurs after the tumor has been 
treated than if it occurs simultaneously with the appearance of the tumor. 

Table H. Classification as to Length of Life From Time of Treatment of 
Tumor and as to Whether the Pregnancy Was Coincidental With 
OR Followed Treatment of Tumor 


CLASSIFICATION 

NO. 

PREGNANCY WITH 
UNTREATED TUMOR 

PREGNANCY FOLLOWING 
TREATMENT OP TUMOR 



NUMBER LWED 5 

YEARS 

NUMBER LIVED 5 

YEARS 

Genitals 

8 

8’=-4* 

NO. 

1 

% 

12.4 

0 

NO. 

0 

% 

0 

Breasts 

22 

13=f-8 

0 

0 

9*-2 

4 

44.4 

Nongenital 

24 

14=t-2 

3ix-i 

21.4 

10*-3 

4 


Total 

54 

35*-i4 

4 

11.4 

19X-5 

8 

42.1 

Corrected total 

35 

21 

4 i 

19.0 

14 

8 

57.1 


*x, still Alive. XX, Lived more than five years but died. 


As SO few patients in the classification “Pregnant When First Seen” 
lived five years, a similar comparison has been made in Table III, using 
two years of life from the treatment of the malignant tumor as the 
borderline of classification. This short period of life seems justified in 
studying the effects of pregnancy on malignant tumors, because: 

In the genital group, only 1 of 5 pregnant cervix patients lived two years (died 
two years and one month), yet Healyif has reported an absolute five-year salvage 
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Table VI. Pakity, Treatjiekt op Pregnancy, Life Prom Beginning op 

Pregnancy 


classification 

total 

ABORT- 

ED 

WELL MORE 
THAN TWO 

NOT 

ABORT- 

WELL MORE 
THAN 



YEARS 

ED 

TWO YEARS 


Trimigravid 


Genitals 1 

Breasts 

Nongenitals 

3 

S 

7 

0 

Ix-l* 

3 

NO. 

0 

0 

0 

% 

0 

0 

0 

3 

7 

4x-i 

NO, 

2 

Cxx-2 

. 3x-i 

% 

66.6 

85.7 

75.0 

Totals 

18 

4X-1 

0 

0 

14X-1 

11 

78.5 

Corrected totals 

16 

3 

0 

0 

13 

11 

84,5 

Well two years 

Per cent 

11 

GS.7 








Midtigravid 


Genitals 

Breasts 

Nongenitals 

5 

14 

17 


2 

4 

2 

50,0 

44.4 

28.5 

iJ'-i 

5 

10 

0 

5 1 

6xx-i 


Total 

36 

20*-G 

8 

40.0 

16X-1 

11 

68.7 

Corrected total 

29 

14 

8 

57.1 

15 

11 

73.3 

Well two years 

Per cent 

19 

65.5 








*x, Still alive but less than two years from beglnningr of prosnancy. xx, Lived 
two years from beg-innlng: of pregmancy but died. 


Only the 35 patients wlio were pregnant wlien first seen for malignant 
tumor are included in Table VII, which is a consideration of the effect 
on the tumor of the stage of the pregnancy (taking 4 months as an 


Table VII. Patient.s Pregnant Coincipental With Untreated Tumor, Advance- 
-MENT OF Pregnancy Wiie.n Fik.st Seen, Treat.ment of Pregnancy, 
Length of Life From Beginning of Pregnancy 




ABORT- 

ED 

WELL MOKE 

1 NOT 

WELL MORE 

CLASSIFICATION 

TOTAL 

THAN 

TWO YEARS 

ABORT- 

ED 

THAN 

TWO YEARS 


Less Than Four Months Pregnant 


Genitals 

Breasts 

Nongenitals 

O 

G 

7 


NO. 

lxx-1 

0 

2 

p p p^ 

bob 

0 

2 

2 

NO. 

0 

2 

1 1 


Total 

15 

1 11 i 

3 

i 27.2 1 

4 

3 

1 75.0 


More Than Four Months Pregnant 


Genital.s I 

Breasts, | 

Nongenitals | 

/ 

7 

O 

] 

•> 

1 1 ' 

1 

1 1 i 


4>t-i 

6 

4 

4 i 

Jxx-2 

50.0 

06.6 

75.0 

Total 

1 'M) 1 

<1 

•t 1 

1 50.0 1 

14 

!» 

64.2 


•.X, Still alive. XX, Lived more than two years from beginnlnR or preKniiney. but 
died. XXX, Kecurrence, earelnonia of urethra after .••i.x year.«, well on<; year. 


empirical borderline), and whether, or not, tlic jiregnancy wa.s iiile»’- 
rupted, as measured by llie length of life from the beginning of preg- 


nancy. 
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eral groups and totals as to Avlietlier the patient was pregnant wlien 
first seen with tumor, or lieeame pregnant after treatment of tumor. 
The results are similar to those of Tables II and III. 

Table V is a study of the effects of tlie treatment of the pregnancy 
on the tumor as measured by the length of life from the beginning 
of the pregnancy. 


Table V. Treatjient op Pkegnangy, and Life Prom Beginning of Pregnancy 


CLASSIFICATION 


TOTAIj 


PREG- 

NANCY 

INTER- 

RUPTED 


WELL MORE 
THAN TWO 
YEARS 


PREG. 

NOT 

INTER- 

RUPTED 


WELL MORE 
THAN TWO 
YEARS 


Pregnani When First Sccit 


Genitals ! 

8 


NO. 

2xx-i 

% 

50.0 

4x-i 

NO. 

2.XXX-1 

% 

50.0 

Breasts 

13 

4x-2 

0 

0.0 

9 

8 

S8.8 

Nongenitals 

14 

8 

2 

25.0 

(5 

3 


Total 

35 

io 

4 

25.0 

19 

13 

68.4 

Corrected total 

31 

13 

4 

30.7 

18 

13 

72.2 


Pregnant Aftei' Treatment for Carcinoma 


Genitals I 

0 


0 

0 

0 

0 


Breasts ] 

9 


3xx-i 

60.0 

4 

4xx-i 


Nongenitals 

10 


0 

0 

7x-i 

5xx-l 

71.4 

Total 

19 

8 

3 

37.5 

11 

9 

81.8 

Corrected total 

14 

4 1 

3 1 

75.0 

10 

9 

90.0 


•x, Still alive, xx, Lived more than two years from beginning’ of Pregnancy, but 
died, XXX, Carcinoma of Urethra recurrence after D years, well now 1 year. 


In tlie genital group of 5 cervix cases, 3 were interrupted and 2 were not. Three 
patients died, 2 in less than two years and 1 (which was interrupted) lived two years 
and one month from the beginning of pregnancy. Two are still alive, but have not 
yet passed the two-year period. Of the remaining cases in the genital group (2 car- 
cinoma of the ovary, 1 carcinoma of the urethra), all three lived more than two 
years. In one of these the pregnancy was interrupted. 

Prom the breast and nongenital groups and from the totals, it is e-vident that 
patients had a better prognosis if the pregnancy was not interrupted. This is es- 
pecially noticeable in the breast group that were pregnant when first seen with the 

tumor. 

A comparative study of parity with the effect of abortion on the 
tumor as measured by the length of life from the beginning of preg- 
nancy is shown in Table VI. The patients are not separated into 

groups as to whether, or not, the tumor and pregnancy occurred simul- 
taneously. There is very little difference between primigravidas and 
multigravidas as to total percentages well two years, but it is a rather 
striking fact that, of the aborted primigravidas, none remained well 
two years. It could possibly be argued that the primigravidas were 
younger than the multigravidas, and, therefore, had a Avorse prognosis 
anyhow, but the primigraAndas aa'Iio AA'ere not aborted did practically 
as AAull as the corresponding multigraAudas. 
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Table IX. Interval Between End of Pregnancy and Beginning of TREATiiENT 
FOR THE Tumor, Length of Life Prom Beginning of Pregnancy 


classification 

NO. 

TREATJIENT AT ONCE OR 
LESS THAN ONE MONTH 

INTERVAL MORE THAN 
ONE MONTH 

NO. 

LITOD MORE 
THAN 

TWO YEARS 

NO. 

LIVED MORE 
THAN 

TWO YEARS 




NO. 

% 


NO, 

1 % 

Genitals 

8 

4x-i* 

2-vx-l 

50.0 

4x-i 

2- 

mmim 

Breasts 

13 

8x-2 

5xx-l 

62,5 

5 

3 

rnmim 

Nongenitals 

14 

9 

4xx-l 

44,4 

5 

2 

■9 

Total 

35 

21 

10 I 

mam 

14 

6 

1 44.4 

Corrected total 

31 

18 

10 1 

55,5 1 

lo 

6 

46.1 


•x, still aliv'e. xx, Lived more than two years from beginnine: of pregnancy 
but died. XXX, Recurrence, carcinoma of urethra after six years, well one year. 


Table X indicates that there is some slight advantage in treating 
breast carcinoma before the end of the pregnancy, but that there is a 
definite disadvantage in treating nongenital patients, taken as a group, 
before the end of the pregnancy. 


Table X. Compari.son of Pregnant Patients Receiving Treatment During 
Pregnancy With Those Not Receiving Treatment as to Length of 
Life From Beginning of Pregnancy 


CLASSIFICATION 

i 

ELI- 
GIBLE 1 

RECEIV- 

ING 

TREAT- 

MENT 

ALITO MORE 
THAN 

TWO YEAI’.S 

NOT 

RECEIV- 

ING 

TREAT- 

MENT 

ALIVE .MORE 
THAN 

TWO YEARS 

Genitals 

8 

4x-l» 

NO. 

2XX-1 

% 

50.0 

4X-1 

NO, 

2 

% 

50.0 

Breasts 

13 

3x-l 


00.6 

lOx-l 

0 


Nongenitals 

14 

0 

Jxx-l 

10.0 

8 

4 


Total 

orz 

oO 

13 

5 

38.4 

22 

12 

1 54.5 

Corrected total 

31 

11 

5 


20 

12 



•x. .still .alive but less than two yeans, xx, Lived two years but died. 


This is soniewliat in accordance with the theories of Stockol,"* Wcibe],3 and others, 
that pregnancy retards the growth of the tumor, but is probably due to the t}T»° 
tumor considered. Miller, 21 Claye,22 01dficld,23 and Neills report patients with car- 
cinoma of the cervix in the last trimester of pregnancy treated successfully by 
hysterectomy and postoperative irradiation. Berkelcy,2‘ Neill, 2 Van liooy,”^ and 
ilondePc cite patients with carcinoma of the cervix treated with irradiation during 
the pregnancy. All agree that after the termination of the pregnancy cancer grows 
rapidly. The 5 cer%-ix cases here arc not sulTicient to prove which is the proper 
choice of treatment. The one patient treated in the early trimester of jiregnancy w-ith 
irradiation lived the longest in the group (two years, one month) but died. Two pU' 
tients hax’ing hysterectomy, 1 following irradiation during the last half of pregnancy 
and the other with irradiation following the hysterectomy, lived only thirteen months 
and twenty-two months, respectively. The author agrees with Neill that in the early 
rnonlhs the pregnancy should be ignored and irradiation therapy completed, adding 
mechanical abortion only if the irradiation fails to abort. In the last half of preg- 
nancy, however, the patient should be treated with local irradiation, delivered by 
cesarean section when the child is viable, but the author feels that the .supraccr.’Ical 
portion of the uterus should If? removed to prevent drainage through the disen>^cd 
cervix. This, however, is theory and is neither proved nor disproved by Table A- 
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There seems to be a distinct disadvantage, as shown by the totals, 
in early interruption of the pregnancy, especially in the l)reast group. 
There is a slight advantage in early over late abortion in the non- 
genital group. Tlie patients whose pregnancies were not interrupted 
did as well or better than those who were aborted, regardless of the 
stage of the pregnancy when first seen witli the tumor. 

In Table VIII, wliicli includes only the 19 patients that became preg- 
nant after the treatment of the tumor, there would seem to be some 

Table VIII. Patients Becoming Pregnant After Treatment of the Tumor 
Compared as to Interval of Time Between Treatment of Tumor 
AND Pregnancy, Length op Life From Beginning of Preg- 
nancy, AND Treatment op Pregnancy 


classification 


total 


abort- 

ed 


WELL MORE 
THAN 

TWO YEARS 


NOT 

ABORT- 

ED 


IVELL MORE 
THAN 

TWO YEARS 


Interval Less Than Two Years 


Genitals 

Breasts 

Nongenitals 

1 

0 

G 

a 

0 

4x-2» 

2x-i 

1 NO. 

1 0 

2XX-2 

i 0 

% 

0.0 

50.0 

0.0 

1 0 
! 2 

3 

1 NO. 

1 0 

1 gxx-l 

1 % 

\ 0.0 

1 100.0 

1 GG.G 

Total 

11 

6 

2 

33.3 

1 5 

4 


Corrected total 

1 S 

3 

2 

C6.6 

^ 0 

4 


Per cent well 

1 75.0 





1 

1 80.0 

Interval 2Iore Than Two Years 

Genitals 1 

0 

0 1 

■■1 

0.0 

0 

0 1 


Breasts 

3 

1 


100.0 

1 2 

2 

100.0 

Nongenitals 

5 

2 


50.0 

3x-i 

2 

GG.G 

Total 

8 

3 

SB 

6G.G 

5 

4 


Corrected total 

7 

3 

2 

GG.G 

4 

4 


Per cent well 

85.7 






1 


*x, Still alive, xx, Lived more than two years from beginning of pregnancy 
but died. 


slight advantage in the pregnancy not occurring within two years after 
treatment, as shown by the total percentages remaining well two years 
from the time of the beginning of pregnancy. No patient in the genital 
group became pregnant after treatment of the tumor. It appears to 
be a distinct advantage in all groups to allow the pregnancy to continue 
regardless of the interval since the treatment of the tumor. The two 
aborted eases in the nongenital group, where less than two years had 
elapsed since ti’eatment, were 1 patient with Hodgkin’s disease and 1 
with melanoma. These 2 cases and the 4 aborted breast cases in this 
time group would suggest that the abortion stirred up activity of the 
disease. 

Table IX shows some advantage in treatment of the tumor being 
started before the end of the pregnancy, or vuthin one month after 
the pregnancy ended, over a delay of moi’e than one month. This 
advantage as shown here is surprisingly slight. Only patients pregnant 
when first seen with malignant tumors are included in this table. 
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the malignant tumor. Two of the patients “with lymphatic tumors preg- 
nant after the treatment of the tumor are still alive, but it is less than 
two years since the beginning of the pregnancy. 

Table Xc shows that certain types of nongenital malignant tumors 
(melanomas) have a poor prognosis if treated during pregnancy. Un- 
fortunately for comparison, all patients having melanoma and eligible 
for treatment during the pregnancy were treated, and the pregnancies 
were all also terminated prematureljL (One abortion at six weeks, 3 
induced labor at seven, seven and one-half, and eight months, respec- 
tively.) Certainly these patients met a rapidly fatal end and suggest 
activation of these tumors bj’ treatment of the tumor or by the abortion, 
when they were apparent^ quiescent during the pregnancy. 


Table Xc. Comparison or Patients With Congenital Tumors Receiving Tumor 
Treatment During Pregnancy With Those Cot Receiving Treat.ment, 
as to Length of Life (Two Tears Proji Beginning of Pregnancy) 


classification 

eligible i 

RECEIVING 

TREAT- 

MENT 

ALIVE MORE 
THAN TWO 

YEARS 

NOT 

RECEIVING 

TREAT- 

MENT 

ALIVE .MORE 
THAN TWO 
YEARS 

Sarcoma 

4 

2 

2* 

2 

2 

Melanoma 

4 

4 




Lymphatic tumor 

2 



2 

0 


*One patient died after twelve years. 


Table XI shows 31 eases irradiated during or preceding pregnancy, 
11 during and 20 preceding, with no deformity of the fetus, although 
the condition of the fetus was not recorded in 2 of the breast cases which 
had been irradiated previous to the pregnancy. 


Table XI. Fetus at Birth After Irradiation 


CLASSIFICATION 

i 

TOTAL 

IKItADIATION during 

pregnancy 

IRRADIATION PRECEDING 
PREGNANCY 

NO. 

NORMAL 

DE- 

FORMED 

NO. 

NORMAL j 

DE- 

FORJfED 

Genitals 

1 


1 

0 

0 i 

0 

0 

Breasts 

10 


G 

0 

10 

8* 

0 

Congenitals 

14 


4 

0 


10 

0 

Total 

31 

11 1 

11 

i 0 

IB9H 

18 

0 


•Two cases not recorded. 


The one patient in the genital group who was irradiated during the pregnancy had 
a carcinoma of the cervix, irradiated locally with 2,500 me. hr. of radium at six 
and one-half months and delivered by cesarean section at eight month.*?. TJic baby 
was normal in appearance, born alive but died three days later. A complete autop.»y, 
including .'*orial sections of the brain, revealed only atelectasis as the cause of death. 
Co malformed babj' occurred in this group of Hi case.**. This is quite contrary to 
the impres.^ion given in reports by Ceill,s Mendel, Abels,^? Stettner,28 and Bailey 
and Bagg,25' and involvc.s the stage of the pregnancy when pelvic irradiation wa.s 
administered. The absence of deformity of the fetu.s in thi.s perici? is probably be- 
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Beeause of the marked knovai difference in beliavior of the various 
types of nong’enital malignant tumors that were available for stud}'^, 
it has seemed advisable to consider separatelj’' the three main types: 
sarcoma, melanoma, and lymjDhatic tumors. 

Table Xa comijares each of the three types as to the length of life 
from the beginning of the pregnancy, and whether the pregnancy 
oeeuiTed simultaneousty with the tumor, or followed the treatment of 
the tumor. 

In the sarcoma group one patient with osteogenic sarcoma of the scapula, treated 
when five months pregnant and delivered at term, died three months after delivery. 
All but three patients with sarcoma lived more than five years. One died twelve 
years after the original tumor. 

One patient with Hodgkin’s disease died three years and three months after the 
beginning of the pregnancy. 

It is obvious that the prognosis is better in each type if the pregnancy 
foUows the successfully treated tumor rather than if it occurs simul- 
taneousty with the tumor. 

Table Xa. Classification of Xongenital Tumors as to Length of Life and 
Time Relationship to Occurrence op Pregnancy 


CLASSIFICATION 

NO. 

PREGNANT WITH 
UNTREATED TUMOR 

PREGNANT FOLLOWING 
TUMOR TREATMENT 

NO. 

[ LIVED MORE 
THAN 

TWO YEARS 

NO. 

LIVED SIORE 
THAN 

TWO YEARS 

Sarcoma 

9 


4 

4 

4 

Melanoma 

0 


0 

2 

1 

Lymphatic tumor 

4 


0 

2 

It 


♦One patient died; sarcoma of scapula; treated when five months pregnant; 
delivered at term ; died three months postpartum. 

tHodgldn’s disease ; lived three years, three months ; died. 


From Table Xb it is evident that each group had a better prognosis 
if not aborted regardless of the time relationship of the pregnancy to 


Table Xb. Classification of Nongenital Tumors as to Length of Life Prom 
Beginning of Pregnancy and as to Treatjient of Pregnancy 




1 

PREG- 

WELL MORE 

classification 

total 

NANCY IN- 

THAN TWO 



TERRUPTED 

YEARS 


PREG- 
NANCY 
NOT INTER- 
RUPTED 


tVELL MORE 
THAN TWO 
YEARS 


Pregnant When First Seen With Malignant Tumor 


Sarcoma 

4 

2 


9 1 


Melanoma 

4 

■ 4 

0 



LjTuphatic tumor 

2 

1 

0 

1 

It 


Pregnancy Occurring After Treatment of Tumor 


Sarcoma 
Melanoma 
Lymphatic tumor 


5 

2 

2 



5 

2 


4 

1 


♦Well only two years at present. 
tDied two years, one month. 
JStill alive. 
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Because of tlie paucity of available cases, the stage of the tumor has 
not been considered. This fact, and the variability of behavior of the 
various types of tumors studied, prohibits didactic conclusions. The 
following conclusions, however, are at least suggestive. 

CONCLUSIONS 

I. Concerning the Patient : 

A. Pregnancy is detrimental to, and should be prevented in, pa- 
tients having unarrested malignant tumors. 

B. Growing malignant tumors ma.y be temporarily retarded by preg- 
nancy but the growth is accelerated after the termination of the preg- 
nancy. 

C. Pregnant patients with malignant tumors have a better prog- 
nosis : 

1. If the pregnancj’’ is not interrupted; 

2. If the pregnancy follows treatment of the tumor rather than 
occurring simultaneously with it. Tliis is true whether the length of 
life from the time of treatment of the tumor or the length of life from 
the beginning of pregnancj' is taken for comparison, Tiie latter gives 
a more accurate measure of the effect of the pregnancy upon the tumor: 

3. If, in patients becoming pregnant after the tumor tlierapy, 
more ratlicr tlian less tlian two j^ears have elapsed since tiie tumor 
therapj*; 

4. If, in the breast and nongenital gi’oups, the patient is not 
aborted, regardless of the time relationsliip of tlie pregnancy to the oc- 
currence of the tumoi'. Tliis is possibly also true in the genital group, 
but in the early months of pregnancj'- the patient is u.sually aborted by 
the tumor therapy anjdiow. In this series no patient in the genital 
group became pregnant after the tumor therapy; 

5. If the breast and genital tumors are treated before the end of 
the pregnancjL It is of distinct advantage to the jiatient to treat these 
tumors and ignore the pregnancy, but it is better for the patients with 
certain nongenital tumors not to be treated until the pregnancy is 
ended, especially with melanoma. 

ID. As to the stage of the pregnancy (using four months as an em- 
pirical borderline) when the patient was hi’St seen : If the patient is 
aborted, there is some .slight advantage in early over late abortion in the 
nongcnilal group, but a distinct di.sadvantage in the breast group and 
total. All groups fared better if not aborted, regardless of the stage 
of the pregnancy when fir.st seen. 

E. -As to Parity; Abortion wa.s (‘.specially di.sasti’ons to j)riniig:avid 
women, whereas both ])rimigravid and multigravid women did about 
equally well if not aborted. 
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cause only one of tlie genital group was irradiated during pregnancy and that 
patient was irradiated in the latter Iialf of the pregnancy. None of the genital 
group had pregnancies after irradiation. 

Ten of these pregnancies resulted in nonviahle abortions, either induced or spon- 
taneous, but only 3 were Icnomi to be dcfinitelj' spontaneous abortions. Careful 
autopsy dissection was not performed on these fetuses, but grossly they were reported 
to appear normal. One patient (carcinoma of tongue) had an attempted x-ray 
abortion at three and one-half months udth induced mechanical abortion completed 
five weeks later. A macerated, but otherwise grossly normal, fetus resulted. 

Table XII shows that in the breast and nongenital gi’oups the time of 
treatment of the tnmor in relation to the pregnancy has no effect on the 
normalcy of the offspring wliich reach viability, for all the offspring 
■were at least grossly normal. 


Table XU. NoRirALCy of Offspring Beaching Viability With Classification as 
TO Tisie Eelationship Between Treatjient of Tumor and Pregnancy, and 
THE Advancement of the Pregnancy at Time of Treatment op Tumor 


CLASSIFICATION 

TOTAL 

NO TREATMENT 
DURING PREG- 
NANCY 

TREATED DURING 
PREGNANCY 

TREATED BEFORE 
PREGNANCY 

NO. PATIENTS 
CONDITION OF 

NO. 

O 

[ 

1-4 MO. 

4 MO. 
TO 

TERM 

NORMAL 

NO. 

I 

NORMAI, 

Fetus 

Genitals 

6 

5 

5 


B 

lo-l* 



Breasts 

14 

6 

G 

lv -1 


2 

G^-l 

6 

Nongenital 

21 

8 

8 

4v-i 

WEM 

5 

8 

8 

Total 

41 

19 

19 

5 

1 3 

8 

14 

14 


* 0 , Normal but died. 

V, Two pregnancies, 1 before, 1 during treatment, both children normal. 
X, Twins, both normal grossly, but 1 died. 


Of 41 viable offspring that were grossly normal at birth, 25 are knorni at present 
to be normal healthy children, one to ten years of age, 8 of them are more than five 
years of age, 1 child died three and one-half days after birth, 1 twin died tlrree days 
after birth, 1 child was killed by an automobile, 13 children (known to be normal 
at birth) could not be traced. 


SUMMARY 

In an effort to determine the effect of pregnancy on malignant tumors, 
54 patients with malignant tumors who were also pregnant have been 
studied. The patients have been grouped for comparative considera- 
tion according to the location of the tumor; i.e., genital, breast, and 
nongenital. 

No attempt has been made to establish the absolute incidence of oc- 
currence of the combination of the conditions, but the rarity of the 
combination is best explained by the fact that the majority of patients 
developing malignant tumors are beyond childbearing age, or in the last 
decade of childbearing. 


























CHEMICAL DETERMINATION OF PREGNANCY BY THE 
VISSCHER-BOWMAN TECHNIQUE 

Chakles Drabkin^ A.B., M.D., and Siegfried Goldschmidt, M.D., 

St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University School 
of Medicine, the St. Louis Maternity Hospital and Barnes Hospital) 

I N 1934, Visscher and Boivman reported a cliemical test made on urine 
for the diagnosis of pregnancy. In a series of 317 eases, their test 
was 93.05 per cent accurate. Tliat same year, J. G. IMenken applied 
this test to 23 eases, with a correct result in 95.65 per cent, C. Dolff 
in 1935, studied 83 patients and found the test accurate in 92.77 per 
cent. Up to that time it seemed that it compared in efficiency quite 
favorably with tlie still more accurate Asehheim-Zondek test. 

"We undertook an investigation of tiie reliability of this test by ex- 
amining every day the urine of normal, nonpregnant women over a 
period of two consecutive menstrual cycles. We began our work in 
Februaiy, 1936, and followed the Visscher-Bo^vman technique, 
Metliod A. 

Tlieir procedure is as follows: “To 1 c.c, of urine is added one drop of 0.5 
per cent hydrogen peroxide. This is shaken and allowed to stand for three minutes, 
after wliich are added .5 drops of a 1 per cent aqueous solution of phcnylhydrazinc 
hydrochloride, 5 drops of a u per cent aqueous solution of methyl cyanide, followed 
by 5 drops of concentrated hydrochloric acid. It is then put into a boiling water- 
bath and allowed to react for twenty-five minutes. After this time the reaction 
is said to bo positive if russet color develops and a flocculcnt precipitate appears. 
A negative reaction is shown by the absence of a precipitate or the presence of a 
powdery one and usually a straw color. All reagents should bo fresh at the time 
le.sts arc made.”* All of the laboratory work was carried out by one of us (C. D.). 
Because of the inability to obtain daily specimens from all of our subjects, we can , 
report only on 25 complete cases. 

Our snhjecl.s were not. married at the time tliis test was made. TJiree 
of tlie women liad been married, and one iiad a four year old child. 
The age incidence was as follows: Between the ages of eighteen and 
twenty-five there w'cre 22 women, the remaining 3 were between thirty- 
seven and forty-one years. 

The shortest cycle was twenty-four days, in a woman who .staled that 
.she menstruated “regularly” every twenty-eight to thirty days. Her 
following cycle was of a twenly-ninc-day type. Similar di.sci'cpancie.s 
were observed in others, 

•The v.x-re; Merck's .supcroxol. T-'ruitninn Kodak CompanjB 

I'!i‘-nylli.vdra?.lno hydrochloride and acetonitrile. 

r,?.i 
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II. Concerning the Fetus: 

A. Irradiation of breast and nongenital tumors in pregnant women 
lias no tendency to produce malformed babies. 

B. In the genital group irradiation of the pelvic regions will usually 
produce abortion in the early months of pregnancy. This series sheds 
no light on the effect on the fetus of irradiation of the pelvis in the first 
half of pregnancy because no patient receiving such treatment went to 
viability. 

C. In the latter months of pregnane,y carcinoma of the cervix can be 
irradiated locally vnthout affecting the bab.y or producing abortion. 

D. Of 41 Imoym viable normal offspring at birth, only 25 could be 
traced at the present time. These show no evidence of any bad effects 
of tumor therapy at the present time (one to ten years of age). 
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Mahon, E,.: Suture of the Sphincter With Horsehair in the Immediate Restoration 
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In the repair of obstetric lacerations of the perineum, regardless of their extent, 
Mahon admses against the use of catgut. He is enthusiastic about the exclusive use 
of horsehair, not only for closure of the perineal body, but also for the anal sphincter 
and rectal wall. In nearly all cases, the horsehair sutures are spontaneously expelled 
between the sixth and fifteenth days. They are literally ‘‘defecated” by the 
patient. 


J. P. Greenhill. 
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Table II 


XO. OF PA- 

TIEXT.S 

GESTATION IN 
WEEKS 

POSITIVE 


NEGATIVE 

8 

8 weeks 

6 (75.0 per cent) 

2 

(25.0 per cent) 

4 

10 weeks 

3 (75.0 per cent) 

1 

(25.0 per cent) 

5 

12 weeks 

4 (80.0 per cent) 

1 

(20.0 per cent) 

10 

12-lG weeks 

7 (70.0 per cent) 

3 

(30.0 per cent) 

10 

16-20 weeks 

4 (40.0 per cent) 

6 

(60.0 per cent) 

11 

20-24 weeks 

7 (63.7 per cent) 

4 

(36.6 per cent) 

15 

24-28 Aveeks 

11 (73.3 per cent) 

4 

(26.6 per cent) 

1 ?, 

28-32 weeks 

11 (84.6 per cent) 

2 

(15.4 per cent) 

13 

32-36 weeks 

9 (69.2 per cent) 

4 

(30.7 per cent) 

15 

36 to term 

13 (86.6 per cent) 

2 

(13.3 per cent) 

Total: 104 


75 (72.1 per cent) 

29 

(27.7 per cent) 


DISCUSSION 

All of the control specimens were examined for specific gravity, reac- 
tion, albumin, and sugar. We noted in om* nonpregnant women tliat 
concentrated urines gave almost invariably false positive Visscher-Bow- 
man reactions, especially if the concentration was above 1.025. Every 
such specimen of urine was then diluted until its specific gravity was 
1.018 to 1.020, at which dilution the reaction usually became negative. 
Tlie urines witli false positive reactions in the cases of acute salpingitis, 
as well as the correctly positive reacting urines of pregnancy, could be 
diluted to 1.012 and yet give a positive Visscher-Bovonan reaction. 

The addition of male whole blood to a negative urine did not alter 
the reaction of the test. 

In our series of 25 nongravid women, only four of the subjects gave 
a negative Visscher-Bovunan reaction throughout the cycle, with the 
exception that some time during the actual flow, we did get a positive 
reaction. In two of these women, the specific gravit 3 ’^ of the urine was 
alwaj's less than 1.020. 

After our experiments were completed, two additional reports ap- 
peared on this subject. Ern.st Wiesener repoi’ted his observations made 
on 230 subjects, 141 of whom were in various stages of pregnane}’’, and 
8!) were not pregnant. In the latter series, 67 were healthy and 22 bad 
.some adnexal or uterine disease. In the pregnant group, his accurate 
results were 93.4 per cent. In the healthy, nonpregnant individuals, he 
reported 92.5 per cent accurate results and 86.3 per cent in the sick, 
nongravid women. 

In November, 1936, Oscar Pranld and Paul Engel publi.sbed tbeir 
results in a series of 200 pregnant and nonpregnant women. Their tabic 
is here reproduced as Table HI. 

Experimentally, Dolff and later Wie.sener proved that the Vlsschcr- 
Bowman reaction depends upon a certain concentration of prolan in 
the urine. In the presence of 2 I?. U. of prolan in the urine of healthy, 
nonpix'gnant women, the reaction was negative. When the concentra- 
tion was increased to 3 B, U., the reaction was questionable, but 4 B. 
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. The menstrual flow in our patients varied from three to six days. 
Twenty-two flowed for four days, 17 flowed for five days, and 6 flowed 
for six days. 

During the active menstrual flow, the positive Visseher-Bowman 
reactions were as shovui in Table I. 


Tabu; I 


DAY OF PLOW 

XUJtBER OF CASES 

NUafBER POSITIVE 

PEKf;ENTj\GE 

First 

25 

11 

44.0 

Second 

25 

12 

48.0 

Third 

25 

5 

20.0 

Fourth 

22 


22.7 

Fifth 

17 

4 

23.5 

Sixth 

6 

1 

16.6 


Graph 1 charts the positive Visseher-Bowman reactions during an 
entire cycle — considering the wrong positive reaction only for a four- 



Graph 1. — Showing- the number of positive Visseher-Bowman reactions out of 25 
normal, nonpregnant women during their menstrual cycle. 

day menstrual flow, because out of the 25 women, 22 had a four-day 
flow. In a general way the wrong positives declined gradually in the 
course of the cycle after the second day of the flow and the tenth day. 

We also made tests with the urine obtained: (a) at the time of de- 
liverj' (eatheterized specimen), (b) at various periods during preg- 
nancy, (c) in ectopic gestations, and (d) in cases of acute salpingitis 
with fever. Out of 36 specimens obtained at the time of delivery of a 
live, fuU-term fetus, 33 gave a positive reaction (91.7 per cent) and 3 
were negative (8.3 per cent). Six out of 7 ectopic pregnancies later 
confirmed at operation, gave positive reactions (85.7 per cent). Out of 
9 patients with acute salpingitis, 5 gave a positive reaction (55.5 per 
cent) and 4 gave a negative reaction (44.4 per cent). 

In examining the urine at various stages during pregnancj’', our find- 
ings were as shovm in Table II. 
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6. The above test gave a positive reaction in 55.5 per cent and a nega- 
tive reaction in 44.4 per cent of 9 patients with acute inflammatory 
salpingitis. 

7. Thirty-six catheterized specimens at the time of delivery at full 
term, gave 91.7 per cent positive results and 8.3 per cent negative re- 
sults. 

8. The tendency of false positive reactions increases with tlie increase 
in the specific gravity of the urine above 1,018-1.020. 

CONCLUSIONS 

1. As a result of our investigation, we cannot consider the Vissclier- 
Bovmian chemical test for the determination of pregnancy ms reliable. 

2. Its inaccuracy is due to tiie fact that many higlily concentrated 
urines give false positive reactions in nonpregnant Avomen, The test is 
entirely too sensitive, since by this metliod we can determine the pres- 
ence of 4 R. U. of prolan in 1 c.e., and the urine from many nonpreg- 
nant Avomen AviU equal or exceed such prolan concentrations, 

3. The test ma}’’ proAm of practical value in determining prolan con- 
centi’ation aliove 3 R. U. in 1 c.e. of urine, 

Note: Boliuslav Ostaclol (in Zcntralbl. f. Gyniik. 61: 2CG, 1937) just made a 
claim that the positive result of the Visscher-Bowman reaction is not due to the 
presence of prolan A but probably to chemical substances, possibly disaccharidcs. 
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The author was interested in finding out whether twins share equal ri.sks if the 
traumatism of labor is excluded. He .etudied the records of twins delivered at the 
Baudeloque clinic and found that among 131 twins born during the past seven 
year.'! who weighed more than 2,000 grn., all of the first twins but only 128 of the 
second twins were born alive. At the tenth day, 129 of the first-born twins were still 
alive but only 119 of the .‘■■ccond born. A student (Jliss Bcingevirc) was delegated 
to investigate 184 twins delivered in the Nancy clinic. She found that, whereas, 
154 of the first born were delivered alive, only 145 of the second twins were horn 
alive. It was also found that the weight curves of the second twins during the 
stay in the hospital lagged behind those of the fir.st born. The author found that 
the .second twin usually weighed more than the first one, yet in .spite of this, it ran 
a greater risk in being born. Second twins presented in an abnormal manner more 
frequently th;m first born. Hence oj>erative intervention was necessary more fre- 
quently for their delivery. 


J, P. Gnittmitti-i" 
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Table 111 



NUJtBER 

BIGHT 

AvnoNG 

jVonpregnant 

Early pregnancy (up to tlie .sec- 
ond of the third month) 
Pregnant (tliird month to term) 

.^4 

24 

142 

15 (44.1 per cent) 
17 (70.8 per cent) 

08 (69,0 per cent) 

19 (55.9 per cent) 
7 (29.2 per cent) 

44 (31.0 per cent) 

Total 

200 

128 (64,0 per cent) 

72 (36.0 per cent) 


of prolan gave a strongly positive reaction. We repeated tliis experi- 
ment and esseiitially agree witli their findings. The fact tliat we Avere 
able to get positive results in nonpregnant women especially in con- 
centrated urines, then seems to mean that these ui’ines had at least 
4 R. U. of prolan in the 1 e.c. of urine used for the test. P edersen- 
Bjergaard has recently published an interesting article on the prolan 
content in the urine during the menstrual cycle of nonpregnant women. 
His Avork coincides AAuth our prolan findings. We are reproducing his 
graph (Grraph 2). 



Graph 2. — Showing the prolan concentration in a normal healthy woman during 
the menstrual cycle. (IC Pedersen-Bjergaard.) 

SUMMARY 

1. The urines of 25 healthy, nonpregnant Avomen were examined 
daily over a period of tAvo menstrual cycles for the presence of prolan 
according to the Visscher-BoAArman test, Method A. 

2. Most of these specimens shoAved the presence of at least 4 R. U. of 
prolan some time during the cycle. The largest number of positive 
results (49 per cent) Avas obtained during the second day of the floAv, 
and another peak appeared on the tenth day (36 per cent). 

3. Prom the tenth day to the end of the cycle, the tendency to posi- 
tive reactions gradually decreased. 

4. The Visscher-BoAvman test Avas positive in 72.1 per cent and nega- 
tive in 27.7 per cent of 104 normal pregnant Avomen examined at vari- 
ous periods of gestation. 

5 The above chemical test was positive in 85.7 per cent and negative 
l‘*-3 per cent of 7 ectopic pregnancies. 
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cover thoroughly the fluctuations which might occur. Some authors (Kochmaim, 
192G; Anselmino, 1934) suggest that the basal metabolism is raised by some 
ovarian hormone other than estrin. 

Tlie vast number of drugs that have been used in tlie past for tlie 
relief of menopausal sjunptoms is good proof that none has been quite 
satisfaetoiy. 

Of the lot, the bromides have undoubtedly been the most used (King, 1928). 
Substitutive therapy with the follicular hormone has added greatly to our arma- 
mentarium. Prophylactic doses, started at the very onset of amenorrhea, are more 
satisfactory than attempts to cure s}Tnptoms once fimly established. The dose 
should be the minimum necessary to obtain results. Often 40 E.U. per day of in- 
jected amniotin or progjmon will suffice (Severinghaus, 1935 ) ; even in severe mel- 
ancholia GOO E.U. per day by mouth generally causes marked improvement (Werner, 
1932). Severe cases of menopausal disturbance require long and intensive treat- 
ment. hlost of the reported failures occurred because too small doses were used 
or the treatment was not continued long enough. 

A true evaluation of the clinical effects obtained bj’- using any tliera- 
peutie agent to help castrate women is difficult, because we have no sci- 
culific measure for such subjective sensations as nervousness, or even 
for accurate evaluation of tlie intensity of the more objective hot flashes. 


METHOD 

Tlie metabolism tests were made in a basement room of the Department of Biology 
at Mallier College. Eubber-stripped double, doors kept out corridor noises, and llie 
adjoining oGiecs were under our control. The apparatus used was a Krogh spirometer. 
Consecutive tests on the same day with this apparatus and with the Hnldanc diff'er 
by less tliun 2 c.c, 0, per minute. A ten-minute test was run after a preliminary 
rest period of twenty-five minutes. Pulse and temperature were taken immediateb' 
after the test. The tests were generally run six days a week; before, during, and 
after medication. The doses were given twelve to twenty-three hours before ob- 
servation. With most of the subjects, 5 to 10 basal metabolisms were run before 
ntedication to establish their initial level, which was then compared with the Ilarrifi- 
Benedict standard. 

Our first four patients were secured through private physicians who generally 
administered tlie doses. Tlie next four were obtained from tlie Gynecological Clinic 
of Uakesidc Hospital through the kindness of Dr. W, II. Weir, and were under tlie 
care of Dr. .Tosepli T. Smith. 

The hormone preparations shown in Table I were used. 

Taiu.k 1' 


NAMK 


fOTKXnv i*Kr. r.i\ 


.MAKi’FAcrrmsa 


.\queoiiK theelin 
Oil theelin 
Aqueous ineiiformiin 
Oil ini-nfortnon 
Oil amniotin aiiqitiJe-' 
Oil amribitin capsule- 
q hc'bi! cap-ale- 


50 

1 .000 
100 
2.500 
2,000 
1.000 
1.000 


E.i:. 

i.r. 

M.I*. 

,M.r. 

i.r. 

I.r. 

I.r. 


Parke, Davis A Co, 
Parke, Davis A Co. 
X. V, Organon 
X. A’. Organon 
.•-Iqiiibb 
.‘'■qiiibb 

PnrI.'e, Davis A Uo- 
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THE EFFECT OF ESTRIN UPON THE BASAL METABOLISM 
RATE AND THE NERVOUS SYjMPTOMS OP 
OVARIECTOMIZED ^YOMEN'' 

Mary E. Collett, Ph.D., Joseph T. Sjhth, M.D., and 
Grace E, ‘Wertenberqer, M.Sc., Cleveland, Ohio 

With the Collaboration of Drs. D. M. Harlor, Faith W. Reed, 

and Sara J. Long 

(From the Departments of Biology and Gynecology, Western Deserve University) 

INTRODUCTION 

I T HAS been laio\\Ti for some time that tlie basal metabolism of nor- 
mal women shows a definite monthly variation (reviewed by Hitch- 
cock and Wardwell, 1929). Since the highest metabolism is usually ob- 
served in the week before and the week after the menstrual period, times 
when the corpus luteum and the follicle appear to be very active, it 
seems possible that the rise in metabolism is due to the secretions of these 
glands. In order to test this hypothesis we have studied the basal 
metabolism of ovarieetomized women before and after the administra- 
tion of estrin. If a consistent change should be observed in the basal 
metabolism after medication, an objective test of the activity of such 
preparations would then be available, to supplement tlie clinical evi- 
dence of effectiveness. We have also lioped to gain some 'understanding 
of the mechanism by which estrin acts. 

In support of the hypothesis that the basal metabolic rate is affected 
by the ovarian hormones we already have evidence that women with 
faulty ovarian function are likely to have a low basal rate. 

(Litzenberg, 1929; Eandall, 1934; Thurman and Thompson, 1930.) Further- 
more, ‘bilaterally ovarieetomized women usually have a basal metabolism 7 to 20 
per cent below the standard (Allen, 1932). King (1926), however, in a large 
series of cases, found the basal rate of such women close to the normal level. Further 
observations on this point would seem desirable. 

The literature covering the effect of estrin upon the basal metabolism (reviewed by 
Allen, 1932; Zondek, 1930; v. Arvay and Meyer, 1932) is somewhat confused. The 
observations cover a gi'eat variety of preparations and dosages, but are generally 
limited to one or two tests before and after medication, and seem to include few 
consecutive tests, at least on women. Alost of the experiments on animals, and rather 
more than half of those on women, show a rise in basal metabolism after medica- 
tion; the remainder show a fall or no significant change. In the human cases in 
which observations were made consecutively over long periods of time (Brugsch and 
Rotlimann, 1926; Zondek, 1930), the general trend is toward a higlier level after 
medication, but in no case have we found daily observations on women such as would 
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The eflect of 2 series of G injections of aqueous tlieelin (50 E.U. each), the first 
covering fifteen days, and the second nine days, was a slight stimulation of the hasal 
metabolism, the second series of more intensive dosage giving the greater rise 
(Table V and Graph 1). In the latter series we followed the basal metabolism 




1935 -o- onttitwi isjiMioi 

Graph 1. 



nite for lliree wcv'kfi after medication and found tlmt the greatest rise (plus 
[•or Cent) came in the second week, Tlte range of variation was much greater than 
that rd)*ervi‘d during the control period. 

Consecutive injection*- of oil theeJin <1,0110 I.T'. per dose for six days) produced 
a fall to -1 f'cr cent during the perimd of medication, with a gradual rise through 
the (r-n>-i;ing wc,-!:- r« a j'crd: of phi-' S jn*r cent in tlio fifth tveel: and then ti gradual 
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RESULTS 

Case A. — ^White woman operated upon at thirty-two years of age, twenty-one 
months before the beginning of our experiments. She was in good health during 
the experimental periods except for tl\c vasomotor disturbances characteristic of the 
menopause. In a scries of tests made in connection Avith another problem at twenty- 
nine years of age, her metabolism was normal, plus 0.0 per cent by the Harri.s- 
Benedict Standard. Twenty-one months after operation the basal metabolism had 
fallen to -13.5 per cent. During the next two years it varied from -20.8 per cent 
to -13.1 per cent (Table 11). The absence of marked daily fluctuations considered 
as normal even in trained subjects is worthy of note. In the first control period, 
whoso maximum variation was 9 per cent, 8 of the 14 tests raried less than 3 per 
cent and 4 consecutive tests were identical. In a longer control period of 20 tests 
one year later, the maximum variation was S per cent with half of the tests within 
a range of 4 per cent. In the next control period eleven months later, the maximum 
spread was 5.9 per cent Avith 7 of the S tests le.ss than 4 per cent apart (Table in 
and Graphs 1 and 2). 

Table II. Basal Metabolism Rate Doking Control Periods Before Medication 


CASE 

RACE 

HISTORY 

time since 

OPERATION 

AGE 

WEIGHT 

IN 

POUNDS 

BASAL 

UATP I’IETABOLISM 
RATE IN C.C. 
O.PER MIN. 

PER CENT 
OF H-B 
STANDARD 

A 

W 

Op.* 

21 months 

34 

ISO 

10/33 

200 

-13.5 

A 

AV 

Op. 

27 months 

34 

ISO 

4/34 

198 

-12.5 

A 

AV 

Op. 

33 months 

35 

180 

10/34 

182 

-20,0 

A 

AA’ 

Op. 

36 months 

35 

176 

3/35 

191 

-15.0 

A 

AA' 

Op. 

48 months 

3G 

ISO 

2/30 

203 

-13.1 

B 

AA^ 

X-ray 

2 years 

29 

113 

4/34 

155 

-18.0 

C 

AY 

Op. 

4 years 

31 

115 

8/34 

150 

-20.0 

C 

AA- 

Op. 

4 years 

31 

120 

10/34 

IGO 

-18.0 

D 

AY 

Radium 

8 year.s 

42 

125 

2/35 

182 

- 5.0 

E 

C 

Op. 

3 months 

25 

121 

5/35 

157 

-20.0 

E 

C 

Op. 

7 months 

25 

130 

9/35 

157 

-22.5 

P 

C 

Op. 

3 months 

30 

137 

5/35 

154 

-21.0 

G 

C 

Op. 

9 months 

42 

132 

10/35 

107 

-15.0 

G 

C 

Op. 

14 months 

42 

132 

4/30 

107 

-15.0 

H 

C 

Op. 

9 months 

40 

176 

5/36 

194 

-11.8 


*Op., uterus and both ovaries removed surgically. 


Table III, Range op Variation in Basal Metabolism RxVte During Control 

Periods, in c.c. 0, Per Minute 


CASE 

OBS. 

RANGE 

DIFF. 

AVERAGE 

PER CENT 

MAX, SPREAD 

A 

14 

190-208 

IS 

200 

9.0 


3 

194-201 

7 

198 

3.5 


0 

177-184 

7 

182 

3.8 


20 

183-199 

16 

191 

8.3 


8 

190-208 

12 

203 

5.9 

B 

3 

155-150 

1 

156 

7.0 

G 

2 

145-155 

10 

150 

6.6 

C 

2 

160-100 

0 

IGO 

0.0 

D 

5 

180-192 

12 

181 

6.6 

E 

9 

146-158 

12 

155 

7.6 

E 

6 

155-167 

12 

159 

7.6 

F 

5 

148-160 

12 

155 

7.6 

G 

0 

165-173 

8 

168 

5.8 

G 

7 

161-172 

11 

166 

6.6 

H 

9 

189-198 

9 

194 

4.6 
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fallj until by tbe eigbtli week the initial level veas reaclied. Again tlie range of 
variation was greatly increased during medication and during tlic following weeks 
wkilo tlio effect of the injections lasted, but gradually returned to normal by 
the eighth week (Table Y and Graph 1). 

Table IV. Basal MET^vuoLisJr Bate jk Pekcextage of Ixitjal Level, After 

SiKGLK INJECTIOXS OF TlIEELIX OR AlINIOTlK 


CASE RAXGE 

OIL THEELIN ] 

1 

CASE nAXGE 

1 OIL AMNIOTIX 

% 

DIFF. 

4-day av. 

IX)SE 

% i 

PIFF. 

4-nAY AV. 

POSE 

C 99-115 

16 

113 

1000 I.U. 





99-115 

16 

110 

1000 I.TJ. 





99-107 

s 

97 

1000 1.U. 


1 



D 93-101 

s 

94 

1000 I.U. 


I 



85- 90 

‘ 5 

90 

1000 I.U. 





92- 99 

i 7 

95 

1000 1.U. 





94-102 

S 

9S 

1000 I.U. 





92- 98 

6 

95 

1000 I.U. 





90- 94 i 

4 

92 

1000 I.U. 





E 91-100^ 

9 

95 

1000 I.U. 

E 93-109 

16 

99 

1000 I.U. 





98-109 

11 

103 

2000 I.U. 





302-114 

12 

107 

2000 I.U. 

F 93-105 

12 

100 

1000 I.U. 

P 97-109 

12 

102 

1000 I.U. 





301-110 i 

9 

107 

2000 I.U. 

G 96-106 

10 

103 

1000 I.U. 

G 80-105 

20 

97 

2000 1.U, 


A series of graduated doses of oil thcelin was given Case A in order to study 
the quantitative relation of dosage to basal metabolism rate (Table Y and Graph 2). 
Six one-fourth cubic centimeter doses on six consecutive days (1,500 I.U.) had no 
effect on the average basal metabolism rate through the period of medication nor 
in the following week. A second series of 6 one-half c.c. doses covering six days 
produced a rise of o per cent in the average basal metabolism rate during the 
period of medication and a fall to -3 per cent in the week following the injections. 
A rivo-week interval occurred at this point, and when tests were resumed, the basal 
metabolism rate had risen to plus 2 per cent. The last .series of injections consisted 
of 1 c.c. doses on six consecutive days and the basal metabolism rate fell to -2 per 
cent during medication and to -6 per cent two weeks later. The maximum variation 
during the first series did not exceed that observed during the control period. 
The next two series, however, produced the marked daily fluctuation and the in- 
creased range of variation preriously noted after estrin medication. The observa- 
tions should have been continued for at least two weeks longer in order to determine 
the full effect of the medication. Tliis series is especially significant because it shows 
ootii stimulation and inliibition of the basal metabolism rate by estrin. 

Menformon injections totaling 7,200 M.U. in six days also raised the basal mc- 
abolism rate of Case A by C.6 per cent during the period of medication, and, as in 
the case of theebn, produced a wider range of variation. 

A aar-to-da,- rocora ot the nomlier of hot flashes was not kept for Case A, but 
marked changes were noted. The hot flashes, which began in the third week after 

ET’a'ir '7"®- A writs of aqueous theelin iujections did not 

lowITbo^r' ?! secured after a series of aqueous theelin fol- 

lowed by corpus luteum injections, but the effect was short-lived. We have sen- 

dS^of ftw'^vLmolo'^"^'' of liigh basal metaboHsm rate after estrin medication are 
seil to W toriT v basal metabolism rate per se does not 

rSrrose hv pf xnoaication the basal metabolism 

y per cent and the vasomotor sjTnptoms increased. Thjwoid medica- 
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inetabolisra rate two years after operation was -18 jjer ccjit. Slie received 1 c.c, of 
oil tlieelin every seven to ten days, and responded by rise of 8 per cent in basal 
metabolism rate. Although some ovarian function remained, it is interesting to note 
that each tlieelin injection was followed by an immediate cessation of the hot 
flashes and the sense of fatigue, an improvement which lasted for about a week and 
paralleled the period of increased metabolism. This case was interesting as one of 
inadequate ovarian function, but was unsatisfactorj' since the amount of ovarian 
activity was quite uncertain, and the case Avas not available for daily observation. 

C.vsE C. — A white Avoman operated upon at twenty-seven years of ago. Her basal 
metabolism rate before medication, four years after operation, Avas -20 per cent (Table 
II). The entire history of her estrin medication is shoAA-n in Graph 3. She re- 
sponded to single 1 c.c. doses of oil tlieelin (Table lA^) by a rise in basal metabolism 
rate of 7 to 15 per cent, the variation depending apparently upon the frequency with 
Avhich the doses Avore given. Table V sIioaa’s the eilect of a series of consecutive 
doses of oil tlieelin, Avith a range of IC per cent and an increase of 6 per cent in 
the average basal metabolism rate during medication. This AAude range of variation per- 
sisted and the aA-erage level remained at plus 4 per cent during the AA'cek following 
medication. Alenformon injections totaling 2,300 M.U. produced a rise of 10 per cent 
in the aA'erage basal metabolism rate, and marked daily fluctuation. 

This patient before the beginning of medication looked much older than her years 
and showed tlic marked instability characteristic of these patients. After each dose 
of tlieelin her face looked fuller and more youthful, and the skin leas draivn, SIic 
complained of sleeplessness, fatigue, and nen’ousness as well as of hot flashes, which 
A'aried in number and intensity from day to day. The first three injections of oil 
tlieelin ivere folloived by slight improA'cment in the insomnia, but the hot fla.shos 
and other .symptoms persisted. With 1 c.c. of oil tlieelin every other day for four 
doses, hot flashes became much less noticeable during the medication, and Avere not 
troublesome for three AA'ceks. Small doses (1/C c.c.) of oil tlieelin giA-en on three 
successive days caused no change in the hot flashes, although the insomnia and 
nerA’ousiiess Avore better. On resuming the tests after a month AA'ithout medication, 
tlie patient Avas liaA'iiig numerous hot fla.shcs. An intensiA’c series of tlieelin injec- 
tions (1 c.c. daily for nine days) Avas folloivcd by marked improA-ement in sleep and 
nervous control, and by remission of tlie hot fla.«lies for a Aveek. Then they returned, 
alflioiigli the basal metabolism rate continued high. After tivo injection.s of men- 
formon (200 M.U.) she felt dizzy and uncomfortable. It is interesting to note 
that after the second dose of nienfornion there aa’os a distinct odor of menstruation 
and an increased A-aginal discharge, greater than that observed after tlieelin. Neither 
this dosage of menformon nor the IicaA’icr one Avhich followed benefited the hot 
flashes. 

Gase ]>. — A blind Avhite woman Avho liad recciA’ed heavy radium treatniMit for 
an uterine tumor at thirty-four years of age. Eight yeans later her basal metabolism 
rate ivns -."i fior cent (Table TI). She recciA-ed eight Aveekly doses of ] c,c. of oil 
Ihcfdin. After each dose her basal metabolism rate fell from 5 to 8 per cent for a fci^ 
days (Table TV). The hot flashes Averc intensified for a day or so after each do“e 
except rhe la.-t. At the eonebision of the course of treatment the jiafient Avas no 

longer tired, ii'-rvofi", and dejiric-sed, but reported that she fell "flrio. ” 

r’Asi; E. — A cohire,! woinrtn ojfrati'd ujoui at twenty-live years of age. She vas in 
go{sl healtl! throughout the ex}ri*riments exeept for the usiitil menopausal symptoms. 
Three xuor.th'' after oje-ration her bri-;il nie!:iboli.-rn rate wa“ -20 fs’r cent, nnd 

four OiOath" ird<“r w.-t'- -It' jiit cent (Table H). Hr‘r metabolisms during the inifinl 

|...rj(‘d v.ere reatarkably steady: 7 out of P t#-ts in one series xaried by Jess ih.an 1 
p.-r rent, t.nd 4 <',in of g in :inofl!-r serie- were idenliejd (Table III and nraplo* 5 
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tioii has repeatedly had this effect upon Case A. During tlio following year the hot 
flashes gradually disappeared spontaneously and the patient was free of them for 
about four months. A series of oil theclin injections begun at this time was ac- 
companied by a sharp return of both hot flashes and headaches. As the dosage con- 
tinued, these gradually faded and became almost negligible three weeks after med- 
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Graph 4. 

ication. Insomnia and general nervousness responded better to oil than to aqueous 

P''°^“Sed effect is desired the oil preparations with their 
slower rate of absorption have a distinct advantage. 

Case B.— Patient received x-ray treatment at twenty-seven years of age for ex- 
c ssive bleeding, and menstruation ceased for eighteen months; it then reappeared 
but was scanty and irregular until theelin administration was begun. Her ba<=al 
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Tlie average basal metabolism rate following tbe amniotin was greatly increased 
and remained liigli for four weeks, with the greatest rise in the third week. 

Beginning with Case E a daily record was made of the number and intensify 
of the hot flashes (Graphs 5 and 6). The injections of oil theelin given to Case E 
at tliree- to five-day intervals after June 3 were followed by a definite reduction in 
the number and severity of the hot flashes, paralleling a rising basal metabolism 
rate. Then [as though such small doses required cumulative storage to be efl'ective] 
the basal metabolism dropped sharply, accompanied by a marked rise in the number 
and intensity of the hot flashes and in nervousness. The intensive series of daily 
injections for a week, starting July S, may have given better eumulative storage, 
for after three do.ses the basal metabolism rate was rising, the hot flashes were de- 
creasing, and the patient was feeling much better. Tliis improved platform was 
maintained for about twelve day.s after the injections ceased. Then the basal 
level dropped and the flashes became more marked. Three scattered injections of 
amniotin in September (totaling 5,000 I.U.) were followed by a good rise in the 



Gnaph 7. 

basal metabolism nite and a synchronous fall in the hot flashe.s. TJic nio.st .striking 
clinical picture .‘•hown by this patient was the condition following the daily use 
of amniotin capsules. During the twenty days of their administration, the bris.nl 
rneftiboli.^m ran an irregular course and the hot flashes showed little change in 
numlwr or intensify, thougli pooibly a slight decrease. AVith fhi.s cumulative 
mass of amniotin in the system, however, the metabolism rose well above the initial 
level and the hot flashes were markedly deeroa.scd. Thi.s irnprovement pen^i.^ted for 
over three months, much longer than after the serie.s of injections. 

Uaju: F. — A colored woman ojieralcd upon at thirty yeans of age. Tlirrs; month’' 
later she had a bnsril metabolism rate of -21 per «-ent (Table II). During the control 
poried four out of six determinations were h's.s than 2 per cent apart ('J’able Ilf and 
Graph ■«). f'he was a frrul wonuin who had to be watehed coii.sttitilly for minor iti’ 
ftsUioa-. E.xperitie'iits had finally to Is- dis--onf inner] bc'-tiiise a rtiibl hyjH'rten.'iois 
nre! brtv-grtidi* nephrifi-* <levelopcil. Jb-r basal mefabolisin rale j-howfsi the usual if*' 
creasc/l xnriatioii after ’‘iiigle 1 c.<;. dor-e-i of oil flie.;liri (Table IV), btit the avi’rage 
b‘-.c! was { 111 * .afTei'ted, Hhe ri—pond*'*! lik*- K to cofisr'cutive doses of oil 
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and 6), Table IV sliows the effect of single doses of oil thcelin and oil amiiiotin, 
which closely resembles that observed in our previous cases. Table V shows the 
effect of consecutive doses. During the administration of a course of oil theelin and 




for four ueeks afterward, the range bf variation was greatly increased over that of 
ler con ro perio . The average level was -3 per cent during medication and rose 

normal “ the succeeding three weeks it returned to 

ing le 01 a administration of oil amniotin, the range was again wide. 



650 


A5IERIGAN JOURKAL OF OBSTETRICS AND GYNECOLOGT 


mouth (1,S00 I.U. in eighteen days). There was only a slight rise during medica- 
tion; tJaen tlic average level returned to normal and fell during the third week to 
-5 per cent. The range of variation was greater than at any other time, reaching 
29 per cent during medication and continuing at about 12 per cent during the next 
three weeks. A placebo (1 c.c. injection of .sterile sesame oil) which was given six 
weeks after the last dose of amniotin had no elTect upon the basal metabolism rate; 
the tests on the day preceding the injection and on the two following days were 
identical, and the hot flashes showed no change. 

Case G seems to aftirm the idea of the prolonged beneficial ciTect of intensive oral 
administration of some preparations of estrin (Graphs 7, S, 9). After 1 injection 
of oil theelin, an increase in hot flashes coincided with a fall in metabolism. One in- 
jection of oil amniotin (1,000 I.U.) was followed by a rise in basal metabolism rate 
and a subsequent decrease in hot flashes which persisted for ten days. After oral 
administration was begun, there was a period when hot fla.ches were severe and fre- 
quent ; then the hormones seemed to get control, and while the basal metabolism rate 



Graph 9. 


was hold at a higher level the hot flashes were at a minimum for fully thirty day.*-'. 
The improvement lasted for .about two months. In the third month the hot flashi's 
became more annoying. Late in February there were occasional heavy ones, and in 
early .March they v.ere averaging three of medium inten.wity per d.ay. lliiring tin* 
daily admini.-*! ration of fheelol c.apsules, begun at thi.s time, the hot flashes becam*' 
mui'h lighter and the basal nietaboli.sm rate fluctuated widely. For a week after tlie 
last cap.-ule they were owe more heavy .and numerous and then for a fortnight became 
Very light ••igaiti. Tie* u*-'* of theelol eaji-iule.-^ was hdjjful but seemed to Is* h'-s 
eflVdivc than iinnii'itin by month (tirtiph S;. In order to .>-e(‘ how much of thi.** va- 
ilue to a tlilTeren'-e in tie* jircp.anitinns .and how mueh to .‘;ea.‘*on, or to tin* ;)rifient S 


conditifi'i, a ,*•( .-oii'l .‘■■'ri<*« of amniotin eap^ule.- wa.*- given in May and .rnne, 

Vtli--r, ?!.*• F'foml series of amniotin eap-ules w.'e* begun, flie hot fl:i.>-hes were fr' 
<j!ie!it and !.e;i\y rGraph tyi. Ky tie* third we*-'; of medication fhry liad begitii I" 
di-Tea~.‘ in rmm!~*r tmd intensity. This ijoprovcire-nt proceeded ntdil itt fourth 
-he v..*!" rejiorting only om* or tv.o vi-ry ligiil hot tliohe- a dity. In the fiftii 


tv.o day- v. itii no fla'-ho.. and on the otlior d.’jy.*- only one. In get-er.. 
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tlieelin (Table Y) except for the fact that the rise in the third and fourth weeks 
was unusually great, perhaps because of the hypertension wliich developed at that 
time. 


Case P had remarkably few hot flashes of any kind although she was very nervous 
(Graph 4). Three hot flashes occurred just before the first injection of thcelin. 
There was one hot flash after the first injection and then none for six weeks, in 
spite of the fact that the metabolism at times fell very low. Some of these de- 
pressions were due to slight physical upsets. At the conclusion of the series, when 
the basal level was falling steadily, she had one severe hot flash. 

Case G. — A colored woman operated upon at forty-one years of ago. Kijic months 
and again fourteen months later her basal metabolism rate was -15 per cent. During 
the first control period five out of six determinations were less than 2 per cent apart 
and in a second scries five out of eight were less than 2 per cent apart (Tables II and 



III and Graphs 7 and S). Single doses of oil theelin and oil araniotin (Table IV) in 
this as in the other cases induced wide variation in basal metabolism rate- the 
average rose slightly after theelin and fell slightly after the more potent amniotin 
A course of oil amniotin by mouth (1,000 I.D. daily for twenty days) administered 
m the winter gave results which are comparable with Case E (Table V and Graph 7) 

Gora^ metabolism rate during the period of medica- 

tion and this persisted with some variation during the succeeding five weeks, reach- 

A ® of variation was greatly increased. 

A second series m the summer of the same year, however, showed a slight depression, 

in the average basal metabobsm rate with a gradual return to the initiS level 

time m^vt! ” b weather which occurred at this 

me Sn Ml ‘^““P J^^ting factor, for in the next week the basal metabolism 

ranne xn - f ' ^ Hieelin in the other cases and amniotin in Case E, the 

g of variation was great, varjdng from 12 to 20 per cent during the two 

Between the two amniotin series the patient was given a course of theLl by 
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disa^jpear, tlic dosage used seems to have been too light. A second series with in- 
creased dosage sliould be tried to determine if possible the cause of this refractory 
condition. 

We liave made a few observations upon hot flashes occurring during 
tlie metabolism tests. Respiration is irregular in rate and in depth; 
inspiration is usually deep and expiration is often incomplete. The 
pulse is rapid. The metabolism is increased by 5 per cent or more in 
severe hot flashes and maj^ not i*eturn to normal for ten or fifteen min- 
utes. The hot flashes are generally followed by sweating. Several of 
the patients described the sensation as one of sudden, intense .skin hot- 
ness, with a pounding heart and a terrifying feeling of suffocation. 
They sometimes stiffen visibl.y during a hot flash. 

Pulse and body temperature changes in general ])arallcl the cliangcs 
in basal metabolism rate, though tlie pai'allelism is not absolute. Pulse 
tends to show a greater fluctuation than body temperature, the latter 
lagging a little behind the changes in basal metabolism rate. The maxi- 
mum variations in both come during the period of greatest variation 
in the basal metabolism rate. 


DISCUSSION 

Our observations agree with most of those previously reported in 
indicating that the basal metaboli.sm rate is lowered by castration. With 
the exception of Case D, who.se blindne.ss was a complicating factor, we 
found the basal metabolism rale from 12 to 20 per cent below the nor- 
mal (Harri-s-Benedict). We ai-e thus far unable to corroborate King’s 
obseiwations. 

The steady metabolic level of our ca.scs before estrin administration 
is striking. The maximum spread of consecutive daily tests before 
medication is only 8 per cent, and few of the tests were more than 2 
per cent apart. This is much le.ss than the u.sual spread regarded as 
within the nonnal range clinically (25 ])er cent), and is also less than 
the monthly fluctuation of trained normal women, which amounts to 
10 to 15 per cent. Tlie sleadine.ss of our ca.ses is important in evaluat- 
ing the significance of the variation ob.scrved after medication. 

The average ba.sal metabolism rate in the fir.st four days after 1006 
I.U. of oil theelin or amniolin, by injection, is not very diTercnt from 
the avcrairc level before, but the variation is greater, 7 to 16 per cent 
as comj)ared with 1 t(t 8 per cent, t’onsecutivc doses of injected tlu'clin 
or of amnif)lin by mouth are generally followed by a wide variation ajul 
i)y a fall in the average level during medication, which is succeeded by 
a compensafory rise in the following weeks. Breat variation is also 
ob<f‘rvf d after theelol by mouth, .‘^uch a range of variation as we have 
found after medication would perliajcs not be significant if we were 
(baling with casual clinical observations. But when .such variation 
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higher levels of the basal metabolisiu rate acconipaiiietl tins iniproveineat. She also 
reported in the third week of dedication that she “felt fine and didn't feel tired 
any more; that sluggish feeling was all gone." Her mental attitude was cheerful 
and interested and she seemed to have a great deal of energy. She said she felt 
better on. this medicine than on the other (theclol). Though this series did not shon 
the marked rise in average basal metabolism rate observed in the tirst series, the sub- 
ject seemed to feel the same improvement in general well-being. The rapid fading 
of the effect of theclol both on basal metabolism rate and on the vasomotor symp- 
toms as compared with the prolonged effect of amniotin is worthy of note. 

Case H.— A colored woman operated upon at thirty-nine years of age. Nine 
months later her basal metabolism rate was -11. S jier cent (Table II). It showed 
the small range of variation noted in the other cases, with 7 out of tests 2.5 per cent 
apart and a maximum variation 4.G irer cent (Table III and Graph 10). A scries of 



Graph 10. 


oil amniotin by mouth (1,000 I.U. daily for twenty days) had practically no effect 
on the average basal level. The range of variation, however, was wide, from 11 
per cent during medication to 27 per cent in the second and fourth weeks after 
medication. The very hot weather rvhich occurred in the latter part of this ex- 
periment may have been a complicating factor. 

Case H was a large woman with a listless, apathetic manner, who gave a history 
of frequent severe headaches, heary hot flashes, chronic constipation, and severe 
muscle cramps and numbness of the right hand. Beginning mith the last week of 
medication and continuing throughout the next five weeks, the hot flashes were much 
hghter and she had no recurrence of the muscle cramps. Her first headache occurred 
in the fiftli iveek. SIio moved about with more energy and her mental and emotional 
attitude seemed greatly improved. The digestive condition had cleared up to a great 
extent but this may have been due to improved eating habits, regular sleep, and a 
more carefully regulated diet, rather than to the medication. Since the basal 
metabolism rate showed no significant response and the hot flashes did not completely 
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uterus sensitized to pitoein by the presence of estrin. We cannot ac- 
cept this idea, at least for human beings, in Yiew of our results, al- 
though it is possible that the smooth muscle of the intestine may ho 
sensitized in this fashion. 

The bulk of the experimental evidence points to the anterior pituitary 
as an intermediary because of its thyrotropic action. The reciprocal 
influence of anterior pituitary and gonads upon each other has often 
been demonstrated in regard to the gonadotropic hormone. Moore and 
Price (1932) found the secretion of both gonadotropic and growth hor- 
mones inhibited bj”- estrin. Lane (1935) found that small estrin injec- 
tions stimulate, while heavier dosages inhibit, the production of gonado- 
tropic hormone. This inhibition rmder heavy estrin dosage is explained 
by Halpern and d ’Amour (1936) as being due to an overstimulation of 
the pituitary which brings about a ircriod of overgrowth at the expense 
of secretory acti^'it 3 ^ 

The close relation.ship existing between the pituitary and the thyroid 
has been clearly established both experimentally and clinically. 

Kippen and Loeb (19.SG) found that liistologic evidence of thyroid stimulation 
occurred during the fir.st week after gonadectomy, but that this clTcct soon disappeared 
and thyroid activity then fell below normal. Andersen and Kennedy (IPS.')) have 
described an atrophy of the adrenal and the thyroid after ovariectomy, and a tem- 
porary increase in pituitary weight. Conklin and McClendon (1930) found in the 
menstrual cycle a rise in basal metabolism rate of six times the probable error at 
the time in the cycle when according to Frank the concentration of the follicular 
hormone was highest in the blood. Sherwood and Bowers (1930) working with rats, 
and Starr and Patton (1935) working with women, have shown that prolonged 
estrin administration reduces the basal metabolism rate of hyperthyroidism, and 
suggest that the cfTcct is by way of the hypojdiysis. 

We .‘;eem to be dealing with a .specific hormone inhibition, or with a 
general inhibition of .secretory activity exercised by the follicular hor- 
mone over the anterior pituitary. If the inhibition is specific, then wc 
must look elsewhere for the effect ive site; but if it is general, then it 
seems reasonable to e.xpect that, coincident with fluctuations in pituitary 
activity due to ovarian control, wc have fluctuations of thyroid activity 
which show in the ba.sal metaboli.sm rate, making allowance for the lag 
alway.s associated with the thyroid hormone. Whether wc are to ob- 
serve a rise or a Lill in basal metaboli.sm rate after estrin will then de- 
pend upon the size of the dose and the duration of the treatment. 

Zwc<?k‘'r (11*. 30) }m‘i .‘■linwii that flic ca.'-trafinn cell}, of the piliiit.'iry do not 1’^®' 
iliu'c the lliyrotropic borrnoiic, for !-{>ccial cclL tijijicar in several .'■pecie.x along'-idc 
the c.'i'-tration eclL after thyroidectomy. However tiie thyrotropic cell« may t-’ 
inhitiited Ti;e.*h.'ini'’;t11y by the pro'-tire of the large riu-f ration ceU.M in the gonad- 
•■.•toms 7 <*!l animal; and thi“ would rr*«iilt in the lower ba'-.-d metaboliMn rale nctu.dh 
oh-'-ersi'd. Or if Loth thyrolrojiic and gon.adotrojdc horinoiim^ are pro-luced in larg't 
rin.e-ir.t after rri-^tr.ntion, the thy,»-oi'I atrophy encountered may In- an exfire-?ion o. 
ti'.e rir.tithyrf'.ropic efTe-; ole-eried liy- f\d!ij» and hi“ co-.vorherH. 
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occurs in trained subjects like ours, it cannot be explained as lying 
within the expected range of chance variation, and is therefore the 
result of medication. This initial instability of tlie basal metabolism 
rate during estrin administration may be due to the same cause as the 
increased vasomotor instability reported by Whitehouse (1933), tliat is, 
an initial increase of irritability of tlie sjuniiathetic nervous system as 
evidenced by an aggravation of the vasomotor symptoms with estrin 
administration when tlie opposite was expected. Sucli an effect was 
noticed in Case A wlieii a series of theelin injections brouglit a return 
of hot flashes and headaclies which had been absent for four montlis. 

The changes in basal metabolism rate after oral administration of 
araniotin and theclol otfer an objective demonstration of tlie absorption 
of estrin through the gut, and show that the clinical improvement 
reported is not due to suggestion. Animal experiments (Rowe and 
Simond, 1936) show that about 33 per cent of the potency (as judged 
by the induction of esirus) is available in theelol given by mouth. 
Severinghaus (1935) estimates that 20 to 30 per cent is available by 
this route in women, as judged by tlie relief of menopausal symptoms. 

The five patients receiving single injections of oil theelin reported 
lessened nervousness and fatigue for several days after medication, and 
for four to eight weeks after larger doses of injected theelin or orally 
administered amniotin. During oral administration of theelol a similar 
improvement was reported but did not last so long. All except Case D 
also reported improvement in the hot flashes after medication, the ex- 
tent and duration of relief depending upon dosage. The relief of 
nervous symptoms generally parallels a rising metabolism but that 
increased metabolism is not the only factor involved was shown in 
Case A when a 24 per cent increase in basal metabolism rate brought 
about by thyroid administration Avas accompanied by severe vasomotor 
symptoms. This increased irritability of the sympathetic nervous sys- 
tem was probably an expression of adrenalin hypersensitivity, since it 
is Avell knoAvn that thyroid hormone sensitizes the body cells to the 
action of adrenalin (Marine, 1935). It is probable that relief of the 
nervous symptoms is due to the direct effect of the ovarian hormone 
upon the adrenals and the pituitary: Hannan’s (1928) theory points to 
action upon the adrenals ivhose unbalanced behavior resulting from a 
Avuthdraival of the ovarian hormone brings about an increased tonus of 
the sympathetic neiwous system. 

The mechanism by Avhich estrin affects the basal metabolism rate is 
not clear. Pratt (1936) suggests a special thyrotropic hormone of the 
ovary as does Anselmino (1934). Von Arvay (1932) states that in 
ovariectomized rats the basal metabolism' is raised by estrin administra- 
tion only if the uterus is left intact, and suggests that the increase ob- 
seivo in basal metabolism rate is caused by increased oxidation in a 
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STUDIES ON DRIED BLOOD SERUM OF WOMEN 

Alfred i\I. Hellman, M.D., F.A.C.S., and George IMusa, M.D., 

New York, N. Y. 

I N THE April, 1936, issue of the American Journal of Obstetrics and 
Gynecology, Joseph T. Smith^ described a metliod of-exaunning dried 
blood serum of women that might aid in evaluating the amounts of cir- 
culating liorraones in the blood. This method and the results obtained 
.seemed so intriguing that we undertook to make a further study of tins 
problem. 

In an earlier paper Bergjiuer, Boucek, and Podrouzeks had employed the panic 
mcfliod in examining dried drops of hlood serum of rvomen in the various phases 
of the menstrual cycle. Tliey had stated that at tlic end of the menstrual discharge 
the resultant pictures of the dried serum were composed of circles resembling snow- 
flakes. A few days after menstruation the.se disappeared completely. During a 
more or less long period the dried drops did not show any internal organization, 
l>eing filled with irrcgul.arly arranged crystals. The filiform circles again appeared 
and gradually bee.ame definitely outlined with the approach of menstruation, fhe 
authors concluded that the blood of women undergoes [leriodic fluctuations during 
the intermittent jieriodic funetion of the endocrine glands. 

In order to be .sure Jibout a differeul endocrine stalu.s, we eliose la 
examine .such vniying ddood serum.s a.s; preinen.slriial, infermensfrnnl, 
I)Os1menstrual, pregnancy, puei-perium, arlificitd menoptiuse, cliorion- 
ejiithelioma, atid a male control. 

We closroly followed the technique outlined .and used by Stiiilb anti 
Berg.'nier in diluting tlie blood v,-ith normal .saline solufion. .and we tilso 
dried our specimens in the incubator sit .37'’ C. for twenly-ftnu' liour.^:. 
Botli Berg.-iucr and .Sniitli pointed out that it is not absolutely jicccs- 
s.-iry fn rctnove the blood corpusfles, init we found tluit in not doing fo 
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CONCLUSIONS 

1. Trained women twenty-dve to forty-two years old, ovarieetomized 
and lij^sterectomized surgically three months to five years before ol> 
seiwation, generally showed a basal metabolism rate 12 to 20 per cent 

below the Harris-Benedict standard. 

2. Their basal metabolism rate is very steady, usually fluctuating 
within 2 per cent of their mean level, and showing an extreme fluctua- 
tion of 8 per cent, 

3. Estrin, in the form of theelin, thcelol, or amniotin, affects the basal 
metabolism rate decidedly, and if given in sufficient amount raises the 
level for some time after treatment. Heavy doses produce a fall during 
administration of the hormone which is succeeded by a rise in the basal 
metabolism rate. 

4. Single doses of oil theelin (1000 I.U.) or oil amniotin (1000 and 
2000 I.U.) given intramuscularlj’^ are followed by a fluctuation in the 
basal metabolism rate varying from minus 8 to plus 14 ])er cent of the 
initial level, depending apparently upon the glandular balance of the 
subject, 

5. Consecutive doses of these preparations are followed by greater 
alteration in the basal metabolism rate and give more lasting results 
than single doses. The range of variation is ivide, running in different 
patients from minus 4 to plus 5 per cent during medication, and from 
plus 4 to plus IG per cent after medication. 

6. That estrin is effective by mouth is shomi by the greatly increased 
variability of the basal metabolism rate during oral administration of 
amniotin and theelol although a significant rise does not always result. 
Clinical improvement is more lasting after amniotin than after theelol. 

7. Tlie administration of estrogenic substances in suitable doses is 
followed by a decrease . in the number and intensity of hot flashes, 
decreased nervousness, and lessened fatigue, .synclironizing with a higher 
basal level. Hot flashes are harder to check than the sjunptoms. Eeap- 
pearance of vasomotor symptoms may occur with estrin administration 
in some cases. 

8. Treatments are cumulative; the effect does not begin until several 
doses have been taljen. The effects of oral administration persist longer 
than if eijuivalent amounts of the hormones are given by injection over 
a shorter period. 
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tlie specimen became very inaccurate and showed a clump of corpuscles 
in the center of the drop and a thin outer rim of crystallized fluid. In 



Fip. 1. — Leaf, a.<5tor, and ring formation. Premenstrual. 



I'iir. 1!. — d and "If^-d-window" formation. Prcmon'.lnml. 

f;s;Vfral ffirrns <if crystallization wei't; difi'erent from tlio'^'- 

ulitaifict! with cent rifuced diluted .sennn. Thtfrefon', we cent rituifcd 
all our serum as did Smith and BerKauer. 
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pliases of the menstrual cycle. . The pregnancy serums were more con- 
sistent as they primarily showed the ring formation, but this form was 
also present in one postmenstrual serum, in 3 of 5 puerjioral serums, 
and in one male serum. One pregnancy serum sliowed the leaf forma- 
tion and two showed a combined picture of ring and aster foi'inations. 

We examined and classified our specimens by tlie results obtained 
under low power. We noted that a number of the ring forms when 
seen under high ijower resembled the “bastioned” t.Ype described by 
Smith. It, therefore, appears necessary to compare aU patterns only 
under one power of the microscope. 

In cvaluatuig the groupings of the different drops it became clear 
that the pictures were not uniform enough to insure a reliable reading. 



FIk. !>. — “Xccd-wlnilov,',’’ rinp.«, anil linei;. Artificial iticnopniiKC. 

Very frequcnlly wc found a different form of crystallization on tlic 
outer edge of the dried drop from that seen in the center. In con- 
trast, other drops showed two or even three different forms of crysf.'illiza- 
fion in the center of the drop. It is evident fhat the interpretations of 
such specimens differ with the individual who reads fhern and arc, there- 
fore, a significant source of error. We grouped those ciises under the 
iieading “combined’' and found 31 such forms among the 35. TJie.s'C com- 
bined forms are illustrated by Pigs. J to 5. 

It certainly wotdd be a very welcome aid to our diiignosfic tecli- 
nifjuc wci'c we able to get. a reflection of the cndocifne .status in a drof) 
of dried .scrum fmr patient. Were the assurnjition really true that 
tfie dtffcrenec of j]tc patterns depends ui)on the endocrine eonleni of 
the .'^erurii, it .surely would show it.self in the vai-ying endocrine con- 
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TliG results of 35 spceiiuens obtuiued from pn,tien1<s iii the waids and 
Dispensary of Sydeiiliam Hospital arc shoiwi in Table I. 



As shown by the chart there is no distinct form correlated with any 
specific period of the endocrine status of the blood. Especially is there 
no clear indication of a definite form of crystallization in the different 
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HI. Operations are unnecessary in: Ceplialheinatoina and engorged breasts. 

rv. Both operation and treatment come later in: undescended testicle, harelip 
(cleft palate), hydrocele and inguinal hernia, pyloric spasm or stenosis, and exstrophy 
of the bladder. 

V. Operations are practially useless in: Spina bifida and tracheo-esophageal 
fistula. 

Taking up first imperforate anus. This anomaly occurred 27 times 
in 93,000 out-patient deliveries at the New York Lying-In Hospital, 
about once in 3,500 eases. It is supposed to be the result of an arrest 
in development of either the anus or the rectum at about the sixth or 
seventh week of embryonal life, and is associated not infrequently with 
various fistulas connecting ivith the bladder, urethra or vagina. Calcula- 
tion of the value of surgical intervention depends upon the absence of 
other abnormalities of tlie alimentary canal, and the proximity of the 
rectal pouch to the perineal surface. Wagenstein and Eiee^ have pro- 
posed an x-ray diagnostic test which is of the greatest value in determin- 
ing these points. If the child is held upside dowm in the inverted posi- 
tion by the lower extremities the gas in the rectum will rise to the top. 



TYPE I TYPE Z TYPE 5 TYPE: 4 

Eitf. 1. — Four commonest types of anal atresia. (Adapted from Ladd and GroM-) 

and the bubble will indicate the distance between the rectal culdesac 
and the skin of the anal dimple -when a fiat x-ray plate is made. The 
presence of this bubble will prove the absence of other intestinal de- 
ficiencies. The picture is best taken twenty-four hours after birth, by 
tvhich time sufficient gas -will have developed in the intestine. 

Ladd and Gross^ have recently shown tliat tliLs anomaly occurs in four types. 

Type I is an incomplete rupture of the anal membrane, or a stenosis 1 to i crn. 
above it. The .symptoms are ribbonlilte fecal movements accompanied with .strain 
ing. The treatment is repeated dilatation. Their result in 21 ca.ses of Type I was 
a mortality of 9..o per cent. 

Type II is a true imperforate anus. The obstruction is due to a persistence of the 
membrane at the anal orifice. The treatment Is simpile crucial incisions. Their re- 
sult in 0 cases was a mortality of 10.1 per cent. 

Typo III is the most common variety of imperforate anus. The anus is absent 
but there is a descending rectal pouch apiproaching to within 1 to 4 cm. of the anal 
dimple. The treatment is a pierineal incision with di.sscction upward, e.xposing the 
rectal pouch. This is then brought down and sutured to the margin of the .skin m- 
ci.sion. Their re.sult in 117 cases was a mortality of 24.8 per cent. 

I have operated upon two ca.ses of this ty'pe. Both recovered and had good 
.sphincteral control upi to the age of two and four years when last ob.servcd. the 



HARRAR: SURGERY IN NEWBORN 


661 


ditions whicli we studied. However, tlie dried drops of diluted Wood 
serum from women do not show sufficientl.Y clear pictures to he of any 
help in evaluating amounts of circulating hormones. It appears alto- 
gether doubtful if any form of crystallization of diluted blood serum 
expresses the endocrine status of the blood. 
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WORTH-WHILE SURGERY IN THE NEWBORN'^ 

James A. Haerar, M.D., New York, N. Y. 

(From the J^ying-In Hospital) 

W HILE the two specialties are closely associated where neonatal care 
is concerned, nevertheless there is a gap between the domain of 
obstetrics and that of pediatrics where the responsibility for handling 
the surgical emergencies of the newborn is rather ignored by both. The 
obstetrician, being surgically trained, certainly is better equipped to fill 
this gap than is the medically trained pediatrician. The general surgeon 
may be called upon for help, but the obstetric specialist should be able 
from his experience to distinguish those conditions in which operation 
is profitable. 

Certain children are born with developmental somatic abnormalities 
and others with birth traruna. ]\Iany of these conditions are, of course, 
incompatible with survival, and some, temporarily amenable to operative 
treatment, subsequently prove to be virtually hopeless. However, in cer- 
tain deformities and injuries, promptly performed operation is impera- 
tive and life-saving, while in others treatment could be and should be 
initiated by the obstetrician during the neonatal period. 

It is the purpose of this discussion to enumerate the more obvious 
abnormalities and injuries that may be properly subjected to surgical 
treatment, to briefly describe the procedures that have proved success- 
ful, and to urge upon the obstetrician the advantage of initiating the 
appropriate remedial measures himself. 

We might summarize these conditions in the newborn as follows: 

I. Operations are of value in: Imperforate anus, amniotic hernia and liernia into 
the cord, supernumerary digits, phimosis, and tongue-tie. 

H. Early treatment is important in: Brachial birth palsy (Duchenne’s) (Erb’s), 
fracture of the long bones, depression of the shull, forcep-blade pi'essure marks, and 
deformity of talipes (clubfoot). 

*Read at a meeting of the New York Obstetrical Society, February 9, 1937. 
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I wish to report two personal cases of this tj’pe, true amniotic hernia. Tlic first 
was a premature infant born at the hospital in 1923. Tliere was a deficiency at the 
umbilicus, mostly above the insertion of the cord, 3 by 4 cm. in extent. Tlio hernia 
protruded but a centimeter above the surface of the abdomen, and was covered with a 
translucent membrane through which intestinal coils could readily bo seen. On ac- 
count of its prematurity I feared that the child would not survive operative treat- 
ment. Sterile gauze dressings were, therefore, applied beneath a bandage support. 
The thin layer of amnion gradually dried and separated from the underlying peri- 
toneum which simultaneous!}- w-as covering with granulations as the abdominal wall 
contracted. Spontaneous recovery occurred and by the fourth weelc the baby liad 
quite a satisfactory looking umbilicus with very little protrusion. 

My second case was of the more extensive tj'pe already referred to. On Dec. 23, 
1934, after a five-hour labor, a thirt}"-four-year-old primigravida delivered herself 
spontaneously of a 2,950 gm. male infant. There was some trouble in delivering the 



FifT. 2. — Author’s secoml case of nmnlotic hernia. Sac contalnlnfr entire liver aii'l 
Inte.stines. Before operation for radical cure. 

trunk of the child cau.«cd by the presence of a largo mass attached to the abdomen 
of the baby, Tliis mass proved to be a large ninniotic umbilical hernia 8 by 30 cm. 
in size. The sac was translucent and through its walls could be seen the entirely 
eviscerated liver and coils of intestines. The cord was attached to the summit of flie 
sac, the ves-ols cour.sing down its lower half to enter the abdomen at its lower margin. 
The cord was tied and cut and the infant wrapped in a sterile towel. Bix hours 
I.afer under light ether anesthesia the contents of the sac, including the entire liver 
and gallbladder, small intestines, ceenm and appendi.v, and j)arl of the stonineh, were 
reduced by taxis. Tim opening into the abdomen was slightly smaller than the 
'freate.-f eiretunferenee of the sae^ rmf] some difTIculty was ex()erionced, espeeinliy 
witii the liver. Finally after making firm squeezing j)ressure it was po^silile to redu'-e 
the si*,, of the liver sufTicierit ly to pnsii it into the fibdoriiinal cavity, at xvliich moment 
it slipped into belo-.v the dinj.hmgm. 'Wlille prerstire xvith gauze v.'n« inftin 

tains ! by the axsistant, the s-ic \va<» opfrrmd at its tipsier margin and gradually cut 
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spliincterni muscle is ulways present and is not dependent upon development of tlio 
lower rectum. I Imvc found the ordinary nasal speculum helpful in getting good 
exposure. The rectum, distended with meconium, is best found by carrying the 
blunt dissection close to the anterior surface of the sacrum. This also obviates in- 
jury to the urethra in the male. 

Typo TV is really an imperforate rectum. The anal opening and lower rectal seg- 
ment are normal. The descending segment of rectum, however, ends blindly, the 
obstruction being 2 to 4 cm. above the anus. In IS cases of this type the moitalitj 
of- Ladd and Gross was Gl.C per cent. It is the most serious of all, as an abdominal 
operation becomes necessary to effect a cure. We had one such case at the old Lying- 
In. It was easy to take the rectal temperature in the rectal potich and the condition 
was unrecognized for several days. A colostomy was then done but the infant died 
on the fourth day of peritonitis. A similar case occurred in the new Clinic. A 
colostomy was done on the third day on the general surgical service ; the infant died 
shortly after the operation. r - 

Congenital atiomalies at the umbilicus have 1}ecn clinicallj’- divided by 
Cnllen^ into three groups; ! 

1. The small umbilical hernia or protrusion which is quite common andj is best 
treated by adhesive strapping during the early weeks. I might add that the strapping 
should be a wide strip so ax’plicd as to conform to the curve of the abdomen and 
carried well up around the dorsal flanks. If kept dry it need bo removed but once in 
five days. 

2. Hernia into the mnbilical cord. In the early weeks of fetal life the greater 
part of the small intestine lies within the umbilical cord. The intestine gradually 
withdraws into the abdomen and the cavity in the cord becomes obliterated. This 
may not occur and true hernia into the cord remains. The umbilical opening of such 
a liornia is relatively narrow, and this as well as the presence of adhesions fre- 
quently makes reduction impossible without first enlarging the opening. These 
adliesions were a source of difficulty in a case recently reported by Haines and 
McElroy.4 

3. Araniotic hernia. This condition is also known as abdominal exstrophy, eventra- 
tion, ectopia of the abdominal viscera, gastroschisis and massive umbilical hernia. 
Tliere is an absence of the abdominal wall around the umbilicus, the defect being 
replaced by amnion reflected from the cord over the abdomen and lying directly upon 
the peritoneum. There are thus two layers to the thin translucent sac. If the ab- 
dominal walls are greatly lacking, a large hernial protrusion naturally tends to occur 
owing to intraabdominal pressure. The sac may contain the small and largo intes- 
tines and even the liver. There arc frequently light adhesions of the anterior surface 
of the liver to the sac wall. 

The aiMiiotic hernia does not interfere otherwise witli the development 
of the fetus, but the only chance of the infant’s survival, except in the 
deficiencies nndei' 3 cm. in diameter, lies in an immediate operation for 
radical cure of the hernia. Von Renss^ claims that in operations per- 
foimed aftei six hours the mortality rapidly rises. A case or two of this 
type occurs in the literature every year. Where there is no accompany- 
ing abnormality, the mortality is invariably due to infection. Dr. Wing, 
of the Ljdng-In Staff, in 1922 successfully operated upon such a hernia 
containing the liver and intestines. He will more fully report the ease 
and its progress to date in the discussion. 
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Injuries about the shoulder joint are the result of difficulty in de- 
livery of the arms. Tliej” occur in vertex deliveries when the baby is 
large, and in breech deliveries when the arms are extended, and should 
receive prompt attention. Inability or disinclination to move the arm, 
or expression of pain on passive motion suggests one of three injuries: 
(1) Fracture of the clavicle; (2) laceration of the nerve roots of tlie 
brachial plexus, resulting in brachial birth pals}’’; (3) separation of the 
upper epiphysis of the humerus. 

Fracture of the clavicle and .separation of tlie upper epiphysis of the 
humerus occur oftenest in breech deliveries with extended arms. Tiiey 
arc best avoided by using Potter’s method of delivering the scapula 




Fiff. 4. 


Klfr. 3. — Wlro Mpllni for iininnillnto fixation of tlx; arm in bracliial birth pal.M.v. 
It It-- easily made of iron wire and of a .size to fit tlio Individual baby. 

Fi>,'. 1. — Sliowinp placiiiK' of unpaddod wire .s-pllnt for bracliial birtli palsy. Tli'' 
baby's band Is Incorrectly shown in pronation. 


finsL before attempting to dislodge the arm. Brachial birtli palsy is 
cliiolly due lo e.Nce.ssive traction on the head and lateral angulalion of 
the neck in delivering the anterior .shoulder in verlex presold ations with 
a big baby. If moderate traction accomjianied with fundal pre.s.siirc will 
not .suffice, the shoulder difficulty is best overcome by a deep cpisiotoiny 
and insertion of the operator’s half hand fiosteriorly to bring the 
jiosterior shoulder down first. 

Immediate fixation is the proper treatment of all of these shoulder 
injuries, but especially in the birth i»alsy, known also as Duchenne .s 
or Krb's paralysis. In this injury the arm lies motionle.ss alongside the 
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away, placing through-and-tlirougli sutures of silkworm-gut as the incision proceeded. 
The anterior and upper surfaces of the liver were adherent to the inner surface of the 
sac, and blunt dissection left a moderately oozing area on the liver. The greatest 
tension in closing was in the upper third of the incision. As the lower angle was 
reached, the closing was carried on at an angle to the left, as there was more tissue 
there and less tension. Tlie urachus was ligated and cut as it lay with the cord vessels 
close to the bladder. The baby stood the operation well, the breathing being a 
little fast and labored after closure, due to the abdominal tension. The baby had 
difficulty in retaining its feedings during the first few days and resort was had to 
clysis. The wound healed by first intention. By the tenth day the baby had 
developed a double inguinal liernia for which a truss was shortly applied. The 
child is now two years old, runs about and is progressing nicely. There is an area 
8 cm. in diameter between the region of the umbilicus and the ensiform where 
the abdominal wall is weak, and protrudes on otTort, somewhat resembling an in- 
cisional hernia. Later repair will improve this condition, but he has long ago been 
turned over to the surgeon for further rehabilitation. 

In the newborn male, pliimo.sis is to a certain extent a physiologic 
condition. Epithelial adhesions are alwaj'S present between the glans 
and the mucous membrane, gradually loosening in the course of the first 
few months or years. In many cases forcible pushing back of the fore- 
skin is aU that is necessary. But a too long or loo luirrow preputial 
opening may require operath'c treatment. 

Neonatal circumcision is a minor operation frequentlj’- referred to 
the assistant or the interne, who is sometimes disposed to make an un- 
necessarily bloody and elaborate operation out of it. The best result is 
obtained by following more or less the simple procedure of the ritual 
circumcision. An important point to avoid is trimming away any of 
the mucous membrane. Thus the frenal artery is avoided, and the 
sensory nerve endings at the frenum are preserved, if the initial in- 
cision is made as done by the Rabbi. To get this result the adhesions of 
the foreskin to the glans are first broken up with a probe. It is best 
not to do a preliminary retraction of the foresldn. A plain slotted 
circumcision guard is slipped on obliquely from above downward and 
forward, being careful to get the frenal raphe in the median line below. 
One snip of the scissors removes the excess skin beyond the guard, and 
a dorsal slit of the internal preputial membrane completes the operation. 
This dorsal slit is known as the ‘‘prea” by the ritual operators, and 
they lay great stress upon it. Careful retraction of the mucous mem- 
brane is then made and the dressing applied. Sutures and ligatures in 
this method are generally unnecessary, but three or four fine catgut 
sutures may be inserted if desired. The most eifective dressing is a half- 
inch iodoform gauze strip twmlve inches long applied as a little roller 
bandage and tied with a thread. This dressing is allowed to remain in 
place for three days. It controls any oozing, acts as a splint to the 
wound and prevents the usual edema at the frenum that results when 
merely the ordinary vaseline dressing is applied. 
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Forceps blade pressure marks in tlie superficial soft tissues, especially 
over the forehead, may be cosmetically improved by immediate sub- 
cutaneous injection of a small quantity of normal saline solution, fol- 
lowed by gentle massage. 

The deformity of talipes, planus or valgus, can be treated from birtli 
with daily massage and manipulation. If this is conscientiously done, 
in the milder cases, plaster splints and tenotomy may often be found 
unnecessary. 

In 1916 at the old Lying-In, having operated with unsatisfactory 
results on several cases of spina bifida, I took tlie opportunity of review- 
ing the hospital cases up to that time.® I found that in 91,600 confine- 
ments there had been 59 instances of spina bifida of all types, and nine 
others not confined by us had been referred to us for care. The follow- 
ing were my published results : 7 were stillborn ; 30 were treated witli- 
out operation, all dying within a few weeks; 31 were subjected to 
radical operation for the cure of the rachocele. 

An equally unfavorable prognosis followed all tlie operative cases, and it seemed 
very doubtful whether operation was of any real benefit to the infant, even if it was 
successful. Of the 31 operative cases 18 patients died within one to twenty-two days 
of meningitis, encephalitis, and general infection. 

Thirteen recovered from the operation with solidly healed scars. Of these, 9 died 
later of increasing hydrocephalus and inanition. Of the remaining 4 healed operative 
cases, 2 were discharged with increasing hydrocephalus and spastically paralyzed legs, 
one at the time of my investigation was two and one-half years old, a helpless 
hydrocephalic idiot with spastic legs, and one was living and well at three years 
of age, having been operated upon at the fourth week for a simple meningocele. All 
authorities agree that simple meningocele in its pure form is very rare. 

Although occasional cases of satisfactory surgical cure of spina bifida arc on 
record, a recent review which I made of 13 cases occurring in the first 10,099 con- 
finements at the new Lying-In (4 of which were operated upon by the neurologic 
surgeons on the General Surgical Service of the New York Hospital) gave me no 
encouragement to alter my opinion that, e.xcept in the simplest meningocele with no 
hydrocephalus and no paralysis, operation for the cure of spina bifida is rarely of 
permanent value. 

Instance.s of tlie tragic anomaly, traclieo-e.sophageal fi.stula, thougb 
infrequent, are familiar to most of us. Plass" who, in 1918 found 136 
actual case.s in the literature, states that the condition was first described 
in 1696 by Thomas Gibson. At the New York Lying-In Hospital 
the incidence was about 1 in 7,000, five recognized cases occurring in the 
last 36,000 confinements. In this condition the dc.scending segment of 
the esophagus ends in a simple culdesac, while the ascending segment 
almost invariably opens into the trachea at about its bifurcation. The 
child is often an othenvise full-growji healthy infant. The prompt 
regurgitation of all fluids swallowed, followed by attacks of cyanosis, 
first calls our attention to the .state of affairs. Another suggc.stive symp- 
loin is the constant driveling of mucas and saliva from the mouth. H 
i.s impossible to pass a catheter more than 12 cm. from the alveolar 
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body and is rotated inward. There is no swelling or nnnsual mobility 
about the slioulder joint and x-ray is negative. Binding tlie arm to tlie 
side is useless and even harmful. It is important to keep the arm 
abducted to 90 degrees from tlie beginning. I wi.sh to present a simple 
wire splint for use in tlie brachial plexus injury. This can easily and 
quicldy be made from a bit of iron wire with a pair of pliers. Bound 
with tape, then properlj^ padded, it may be applied at once after birth. 
Tliis liolds tlie arm in tlie commuter’s straj) lianger position, shoulder 
joint and elbow both at rigid angles and the hand siipinated. The sooner 
the arm is placed and maintained in this elevated position, the less the 
hemorrhage and laceration of nerve tissue, and the sooner the process 
of repair can begin. 

This simple bit of apparatus mo.st effcetivelj^ tides over the time until 
the ortliopedie surgeon can take the case in charge. I have seen several 
cases of the milder upper arm type of brachial birth palsy completely 
recover after Avearing such a splint for a few weeks, 

, In fracture of the clavicle, crepitus can usually be elicited and x-ray 
evidence is conclusive. 

In the rarer accident of separation of the upper epiphysis of the 
humerus, knovm also as birth dislocation of the cartilaginous epiphysis, 
there is abnormal mobility between the shaft of the humerus and the 
upper epiphj^sis, though bony crepitus is difficult to obtain. By the 
second day a large firm swelling, often CAddently tender, has developed 
along the upper third of the humerus. Immediate x-ray is likely to be 
indefinite. TruesdelP was the first to demonstrate that an x-raj’', taken 
on the tenth to tAvelfth day, Avill demonstrate the presence of neAV bone 
about the upper portion of the humeral shaft. This has been deposited 
beneath the periostemn stripped up from the shaft of the bone as a part 
of the lesion of epiphyseal separation, and produces the characteristic 
x-ray appearance of this birth injury. 

Fractures of the long bones during delivery occur near the middle of 
the shaft. An injury near the end of a long bone in an infant usually 
proves to be a separation of the epiphysis rather than a fracture. Union 
of fractured bones in the neAvborn is so rapid that on the basis of weeks 
as suitable in the treatment of fractures of adults, we must reckon with 
days in infants. Soft callus appears even in a few days and bony callus 
has been observed even in the first week.^ Treatment consists essentially 
in fixation and traction in an attitude that best maintains the fragments 
in position. “ 

Depression of the skull from promontory pressure should be buckled 
gently -into place by elevation of the bone Avith one blade of a single 

tenaculum foieeps. The bone is most easily raised immediately after 
birth. 
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One condition which Dr. Harrar did not mention is atresia of the small intestines. 
Wliile it is usually true that these atre.sias are multiple and in consequence not 
amenable to surgery, yet occasionally one does encounter single obstructions, often- 
times in the jejunum, which, if promptly operated upon, can be life-saving. I can 
recall at least two such instances, where the symptoms of high intestinal obstruction 
became evident during the first hours of the baby’s life and a prompt operation 
served to correct the condition. 

In all probability circumcision is u-suall}' not necessary. The reasons for its being 
done are partly cosmetic and partly the fact that it makes the toilet of the child 
genitalia a little easier. The strongest indication for doing circumcisions is that 
people want their babies circumcised, and since it is a simple operation without 
harmful effect it should be done if the condition of the baby warrants it. 

The prompt treatment of depressed fractures is an important question. The small 
depressions of a baby’s rather soft and clastic skull can be corrected within the first 
few days of life. If it is not done promptl}', there is soon enough formation of 
new bone to render it quite impossible to spring the depression back into place. Then 
the only procedure possible is the removal of the whole depression, leaving a defieieney 
in the skull at that place. Jfost of these babies who have depros.sed fractures which 
are uncorrccted suffer no ill effects from them, but occasionally, later on, one does 
see con\'ulsive seizures which presumably have their origin in fractures which occur 
during birth. 

In my experience the simpler forms of clubfoot which can be corrected by massage 
and early bandaging are not as common as the ones due to bony deformities and 
which require rather prolonged and vigorous orthopedic treatment. If the deformity 
is at all severe, the patient had better be put rather early under the care of a 
competent orthopedic surgeon. It is undoubtedly true that the earlier treatment i.s 
instituted, the earlier cure is effected. 

It is theoretically possible to effect a cure of a simple meningocele, but, as Dr. 
Ilarrar has said, simple meningoceles arc very uncommon. In true meningo-myelocolc, 
even though the spina bifida can be corrected cosmetically, extensive paralysi.s re- 
mains and chronic hydrocephalus usually results. There arc cases in whicli the 
hydrocephalus becomes arrested without serious brain damage but even in the.se 
in.stance.s we have an individual with paralyzed lower extrcmitie.s and lack of sphincter 
control, who can never be a thoroughly adequate human being. 

DR. LUCIUS A. AVING. — This patient, whom I am pre.senting, now a boy in hi.s 
(iffeiTitli year is the ease with the barge herniti into the amniotic sac to whieh Vr. 
Ilarrar referred. 

Thi.s boy was a first child and was born Dec. 20, 1922, in the Outdoor DeparlmenI 
of the Lying-In Hospital. lie was brought to the ho.spifal immediately after birth, 
probably with .'■ome contamination of his abdominal contents. He was taken to flie 
ojKT.'iting room and warm saline was copiou.=ly flooded over the prolaj).“od bowel and 
e.\po.“ed liver. Under ether, the amniotic sac was cut away from it.s jieriloneal 
attachment, the inte.‘-tine wn.« rejdaeed. and the li\’er, which it did not at first .‘■f-eni 
po'-.-ible to get into the abdomen, wa.s reduced somewhat in size by pres.'-iire until 
rno.'it of the Idood was squeezed out of it and then puslu-d bttcl: into the abdomen. The 
normal eonforriiation of the diaphnigm wa« ab.MUJt. There wti.u considerable difficulty 
in clo'ing finrt of tl'.e abdominal defect. The lower [lart was brought toge-fher with- 
out mneji teti.sion, but flu* upper part was .*-imp1y hitficr.’d acros.s with .Bil!rworiii-g<d- 
The gr.anulations and ext(n.>=ion« of epithelium from the edge.o of the wound were 
rrxpid and at the end of tiiree weet:p there was a combination of epithelial and 
granulation (i'-'-ue covering. 

Hv the time he w.'!* fotir rind om- half months old he had overeorrie all his fcirly 
feeding ni;d v.eiglied ]•> pound.". The boy went to .•ehool at tbe ii*-ual titf'-^' 
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margin, and x-ray confirms our diagnosis. Operative treatment up to 
date is of no avail. The first thought is gastrostomy in order to provide 
nourishment to the liungiy infant. But any fluid placed in the stomach 
through such an opening is almost immediately coughed up through 
the nose and mouth as I learned from my experience in performing such 
a gastrostomy on a ease in 1919. Similar results of the failure of 
gastrostomy were reported by Mathieu and Goldsmitld^ in 1933, and 
the inadequacy of gastrostomy was again proved in a case occurring in 
the clinic recently and operated upon on general surgery, the infant 
promptly dying of pneumonia from regurgitation of stomach contents 
into the lungs. Wing and Losee, after study on a cadaver in 1920 at 
tlie Lying-In Hospital, did an exploratory thoracotomy from the dorsal 
approach on a livmg infant but without success; finally in 1923 they 
succeeded in making a transthoracic esophageal anastomosis, but the 
shock of the procedure was again too much for the infant. 

The surgical handling of this anomaly, if it is ever perfected, will be 
beyond the equipment and skill of the obstetrician. It is evident that 
a ‘'restitio ad integram” of the esophagus does not yet seem feasible, 
and that without this, life, even if possible, would be intolerable, and it 
were better to let the baby alone.^- 


CONCLUSIONS 


1. I see no reason why the modern obstetrician with hospital facilities, 
and trained as he is in gjmecologic surgery, cannot undertake operations 
for the cure of imperforate anus and umbilical hernia in the newborn. 

2. He should pay more attention to the teclniique with which his 
neonatal circiuncisions are done. 

3. He should be prepared to diagnose and initiate treatment in the 
brachial birth palsies, fractures, and the milder deformities. 

4. Operations for the cure of spina bifida and especially tracheo- 
esophageal fistula are as yet beyond the field of the obstetrician, and the 
family should he fully informed of the poor outlook for any surgical 
intervention. 
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DISCUSSION 

SGHLOSS.— Tlie baby, certainly during the early stages of his 
life, IS not merely a by-product of the obstetrician’s efforts, but really is his patient. 
Upon him devolves not only the duty of insuring appropriate treatment of such 

diseases or anomalies which can be appropriately treated, but also of recognizing 
them promptly. 
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foreskin is very tight and very long, I advise circumcision. In these very tight 
foreskins there is great possibility that retraction will cause edema, splitting, bleeding, 
and swelling, and I prefer circumcision. 

"Where there is one deformity, one may expect to find two or three deformities, 
and it, therefore, is infrequent that we get a suitable case for operative work in most 
of the alimentary abnormalities. The holding of the baby upside down to get the 
gas bubble picture in imperforate anus is a valuable aid, and it shows also that no 
other abnormality or deformity is present. I think it is well worth while. 

Pylorospasm is rarelj' a neonatal condition. It begins usually after the first few 
weeks. We see quite a few eases of the milder tj'pe of clubfoot. I am sure flier 
are frequently cured by manipulation before the pediatrician sees the baby, clearing 
up in the first ten days or two weeks. 


OBSTETEIC ANALGESIA WITH ACID ALUEATE IN EECTAL 

ETHEE OIL 

Harold C. Ingrahasi, M.D., and James Alan Eosen, M.D., 

New York. N. Y. 

(From the Dci>artvicnt of Obstetrics, Lincoln Eospital) 

G ould and Hirst have recently completed a survey of the leading 
obstetrie clinics in this country and the diversity of methods and 
results show that the ideal drug or combination of drugs for the alle- 
viation of labor pains has not as yet been found. Ideally analgesia 
should comfort the mother, should not prolong or disturb labor, or tend 
to postpartum atony and hemorrhage in the mother, and should not 
produce unfavorable results in the baby. 

!\Iany techniques have been elaborated both here and abroad which 
include the barbiturates as a base, but none of these are without disad- 
vantages when compared with the ideal criteria cited. In the method 
here reported a combination of drugs was sought which not only ful- 
filled the criteria but which could also be given under all conditions 
with simplicity and ca.se and result in a period of analgesia and ammwia. 
Comparative studies of the barbiturates by Nielson, Higgins, and Sprufh 
have .shown that alurale (Hoffman-La Eoche) has a relatively high 
margin of .safety as well as a prolonged action. Tritsch and Brown m 
their .study of barbiturates in labor, found the sodium salt of alurale; to 
be more efficient than any other barbiturate which they tried. However, 
alurale, like most of the other barbiturates has a tendency to c.xcito 
women in labor and various methods have been used to ofiset this <bs- 
ndvnntage, among which the rectal installation of ether oil has been mosi 
fMipular. Acid nluratc or allyl-isoju’opyl barbituric acid is cmni)lelely 
soluble in alcohol and ether and therefore in the rectal ether oil mi-xlure, 
devised b.v Gwathmey. .‘^ince a eombinatio?i of drugs which could be 
given at one ti/ne would be nd\‘antageou.s ,'ind inasmuch as recta! .ad- 
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and did well, altliougli liis ability to talte large meals was not quite that of a 
normal youngster, men be was nine years old an x-ray gastrointestinal series was 
made. After the age of ten he apparently turned the corner, and now he cats every- 
thing and apparently has no gastrointestinal s^miptoins whatsoever. 

The embrj’ology of this condition is of interest. Until the end of the tenth 
week, the midgut is entirely in the special anmiotic sac, and rotation of the small 
intestine takes place in this sac. At the end of the tenth week, retraction bands from 
the mesentery draw the intestine into the abdominal caidty. In these large pro- 
trusions into the amniotic sac, apparently this rotation docs not take place. In tins 
case the mesentery did not assume or lake its normal attachment. Instead of 
running from left to right, the x-ray evidence obtained from the cycle taken at the 
ninth year is that the mesentery runs in the opposite direction. In addition, the 
large intestine, and cecum, did not descend or rotate in the normal manner. 

The main danger in regard to the surgical conditions of the newborn is that the 
obstetrician may overlook the simpler tj’pes of injuries. Even the fractures are not 
always evident, and if a casual examination is made they may be overlooked. In 
November, 193C, Thomdyke and Pierce reported from the Surgical Service at the 
Cliildren’s Hospital in Boston, something o%'or a hundred cases of fractures in 
the newborn. One-third of them were unrecognir.ed at the time of their occurrence. 

DE. AETHUE W. BINGHAM. — About twenty years ago I ran across three 
patients with spina bifida who were operated upon and all three remained under 
my observation to the ago of twelve years. They, of course, were not severe cases, 
and none of them had paralysis. I did not realize that the first one could bo operated 
upon and told the family it was useless to attempt anything. However, the surgeon 
thought he could improve the condition and he got a very good result. In the next 
two years I had two more cases and the same surgeon operated upon them success- 
fully. 

DE. E. EYHRETT BUNZEL. — In cases, such as Dr. Wing’s we are perfectly 
justified in attempting the type of surgery which lias been demonstrated by him. 
The only alternative is death by peritonitis. I saw a case, liowevor, where complete 
evisceration of the liver, intestines, kidneys, and bladder presented themselves 
to us at birth, and in which tlie placenta was attached to the liver. Obviously, there 
was not very much that could be done in such an instance. 

The question of circumcision has been brought up rather more fully tonight than I 
ever heard it discussed. Eoutine circumcision is condemned by manj' pediatricians 
because of fear that it will produce irritations and lead to certain bad habits which 
circumcision is claimed to obviate. It is still a question in my mind whether we 
should advocate it always, or ad\ds_e it only when congenital phimosis exists. 

The differential diagnosis between pylorospasm and pyloric stenosis may be 
difficult. I have observed a case in which a mass was felt in the upper abdomen, 
but in which it was thought advisable to wait twenty -four hours before operating. 
In this interval the mass disappeared. The child (a male), who had developed 
sjTnptoms on the eighth day, also had less vomiting in the next twenty-four hours. 

The diagnosis was changed from pyloric stenosis to pyloro.spasm. He was then 
treated with atropine and clyses and given as much fluid by mouth as he could stand. 
The child survived without operation. 

With clubfoot, we are again dealing with a condition where mature judgment is 
essential. With the^ advice of an orthopedist, by manipulation and massage, by 
strapping, and splinting, we may obviate operation. 

DR. HARRAR (closing). The question of circumcision is always a difficult one. 
The family ask you if it should be done and you do not know whether to say it 
siould or should not be, nor is the pediatrician usually so sure about it. If the 
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Table I. General SuiutARY 



PRIMIPARiV.S 

PER CENT 


JtULTIPAKA.S 

PER CENT 

Analgesia 

None 

2 


0.0 

Moderate 

15 


15.0 

Good 

83 


85.0 

Amnesia 

None 

21 


34.0 

Fair 

35 


17.5 

Complete 

44 


48.5 

Apnea of babies 

14 


12.5 


Table TI. Resui.ts With Belation to Length oe Labor 



AVERAGE LENGTH 

OK LABOR 

PER CENT 

AVERAGE LENGTH 

OP I.ABOR AT-TER 
IN.STILLATION 

PER CENT 

duration 

OF 

EFFECT 

PER ci;nt 

4 hours or less 

2 

40 

2.0 

4-12 hours 

30 

40 

88.0 

12-20 hours 

22 

14 

.0.3 

20-24 hours 

24 

0 

0.0 

More than 24 hours 

10 

0 

0.7 


In Roin{( over our cluirts carefully, wo feel Hint alfliougli wc did no liyt-lerof;rajiliic 
Htudies of uterine contraetioiip, in only 5.0 i)cr rent of all our cascH were the 
forces of labor decreased, while in G3.5 per cent labor aj>pcarcd to be increased in 
intensify. In all our cases of delayed labor no ill consequence resulted, and we 
feel that possibly in these cases, too much stress was placed on subjective coniplanit.s 
and the medication given too early. In one case of primary inertia, labor was stiinu- 
lated following the medication. 

At first, nonto.xic cases were selected without ])rcjudicc, but rapidly all types of 
cases were included in the series such as to.'ccmias, cardiacs, and tuberculous j)afienls. 

The method of delivery is of some interest. We used prophylactic low forceps 
tjuite frequently. In no case were forceps used because of tco great a decrease 
in the exjudsive forces, mahing for long second stages if intervention were not 
{iracficed. In fact, all our forcejis cases e.veept those done because of fetal indica- 
tions wouhl probably have delivered normally. 

T.\ble III. Mimion ok Delivery 

I'RIMirAI’.AS mijltikara.s 

Nonna! 

Low forcejis 
Midforcejis 
Itreei-h extraetion 
Ver-ion and breei-h extraction 


■J7 30 

70 10 

0 0 

7 0 

2 0 


t-'iijijilerni'iifary anesthesia, was given in 00 jkt cent of the cas<-.s, mainly tim e in 
v.how o's-rafive interferi-nee ^',a« n.i-ed. Of these 25 ficr cent were delivered instrii 
ne-ntally. n-ing only 1 jct ei-nt novwaine in the form of jierineal infiltration, with 
x*‘ry yecn-s.s. In one ea'-t' analgesia v,a« so good that a low forcejt-, deliver' 

cfTe-;<-d v.itimii! .iiuiijd'-mcntary ane-the-ia. .\II of lln-.i-e .i.iib,'eijuenf aiie-the-in’' 
v.erc given by interne-, and in jjra'-iic.ally every ea-e indiicliori wa- easy, lilth- 
nne-riii’t!'' wn.^ ra'ish-'l, .Mid tla-re v..-!- a eomideie ab-eme of re-idralory 
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ministration obviates the possibility of gastric irritation and does away 
with the discomfort of liypodermic injection, it was felt that the method 
here reported was worthy of clinical trial. The results are based on a 
study of 175 cases, 135 primiparas and 40 multiparas in whom a definite 
routine as given below was followed, 

TECHNIQUE 

Subjective complaints of pain are taken as the indication for the administration 
of the analgesia and in primiparas this usually occurs when the pains are regular 
and strong, coming on every seven to five minutes, lasting from twenty to thirty 
seconds. In multiparas, similar criteria are used although these are not always 
so characteristic. The cervix is usually from 2 to 2% fingers dilated, but more 
attention is given to the character of the pains rather than to the condition of the 
cervix. The mixture used in this series consists of ounces of ether, 20 gr, of 
quinine, 1 drachm of alcohol and 12 gr. of alurate, in crystal form, with enough 
olive oil to make 4 ounces. This is given as a retention enema, the rectum previously 
cleansed by the usual soapsuds enema. Usually thirty minutes or more is allowed 
to elapse from the time of the enema to the instillation of the analgesic solution. 
Most of the patients retain the enema well and in our scries there were no complaints 
of incidental proctitis. In 94 per cent of the cases there was noticeable effect on 
the patient within thirty minutes, while in G per cent it took forty-five minutes 
or longer before effects were noted. The standards used in evaluating our results 
are as follows: 

1. Analgesia was necessarily objective and good analgesia implied little or no 
response to uterine contractions. Fair analgesia involved changing positions and 
outcries but less than would be expected without drugs, and poor analgesia meant 
little or no response to drug administration. 

2. Amnesia was determined by test questions of enumeration of events from 
time of administration of the drug to the time of delivery or awakening. Thus, 
complete amnesia enneed absolutely no recollection of events, and moderate amnesia 
implied incomplete or hazy recollection of events. 

3. Excitement was judged by the degree of physical activity of the patient 
as well as her noisiness. This is also involved in our evaluation of analgesia. Excite- 
ment was noted only for those cases where muscular restlessness was so marked 
as to require restraint. 

4. Apnea of the infant means that the child was born not breathing and required 
some resuscitative measures, though in our series, only the use of the pharyngeal 
Elagg apparatus was needed. 


REPORT OF CASES 

Detailed records were kept on each patient, and from these the final analysis was 
made and graded. 

From Table I it can be seen that the results were worth wliile in most of our cases. 
Furthermore, in not a single case did we observe any excessive postpartum hemor- 
rhage or atony of the uterus. 

One important factor in judging any form of analgesia during labor is the effect 
which It has on the uterine contraction and the progress of labor. Obviously, any 
medication which delays or stops the process of delivery has to be amended or dis- 
carded. Our observations lead us to believe that labor is hereby enhanced as may 
be seen from Table II. 



CLINICAL EXPERIENCE WITPI A NEW ERGOT ALKALOID* 


John E. Tritsch, F.A.C.S., and Karl H. Behm, MJ3., 

New York, N. Y. 

(From the Department of Oh.ttclrics and Gynccoloijy, Metropolitan Hospital) 

D espite the fact that ergot has been used clinically for more than 
a centuiy, only in recent years have its specific alkaloids been 
isolated and applied therapeutically. 

As early as 1875 Tanreti obtained a crystalline ergotinine from ergot but tliis 
alkaloid was only slightly active and possessed little or no pharmacologic or 
therapeutic significance. In 190G Barger and Carrs discovered crgoto.\ino in 
amorphous form almost simultaneously with Kraft.s Ergotoxine has recently been 
crj’stallized, and according to StolH is isomeric with ergotinine. In 1920 StolH 
isolated two new isomeric alkaloids, ergotamine and ergotamininc, from ergot and in 
1925 Stoeckel! at the Gjmecological Congress in Vienna called attention to the 
regular and constant effect of ergotamine as a uterine styptic. 

In 1935 there appeared within a short period reports from four different investi- 
gators concerning a new ergot alkaloid, to which the Council on Pharmacy and 
Chemistry has since assigned the name ergonovine. Dudlej’ and Moir® called thi.® 
new principle ergometrine; KliarasclH and his coworkers crgotocin; Thompson* 
named it ergostotrine and Stoll and Burckhardt® ergobasinc; a clear chemical definition 
was apparently first supplied by the two latter . authors. Brgobasino is a 
tj-pical ergot alkaloid of greater solubility in water than ergotamine but of lighter 
molecular weight. It acts more rapidly than ergotamine but for only about one- 
half as long according to Rothlin,io who also says that while it produces a tyiucal 
effect upon the uterus, it lacks completely the .«ympathicolytic property so chnractor- 
istic of ergotamine and that its preci.=e therapeutic value still needs to be clarified. 

In an atlonipf to dclci-mine the action of llie tartrate of ergobasim" 
(ba.sergin) clinically, wc liave u.scd Ibi.s drug in a .series of 515 partu- 
rients of wliom 3G were priiniparas and 79 were multipara.s. In order 
to obtain a more aeenrate appraisal of if-s action, we administered tbc 
contents of a 1 c.c. ampule of ergoba.sine, equivalent to 0.2 mg. ergo- 
basino tartrate, intravenously immediately following the delivery of thf 
infant so we cjould observe: 

1. Time of recurrence of uterine contractions. 

2. Time elap-ing from the end of the second stage to tla; delivery of the jdaecnta. 

3. The amount of bler.-ding following its administnition. 

After this', for the fir.st two day.s of the puerperiurn %vc also gave onr 
patients in this .series one tablet (1 rng.) of ergotamine tartrate every 
four hours', ttnd observed the height of the fundus above the pubis on 


•fn-i.) hf-f-'ii- nt'iff nt tJif JniiU'ir'' I'', 
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There Averc three stillborn infants in the scries: an anenceplialic monstrosity 
and two macerated fetuses born from sjTliilitjc mothers who had received inadequate 
antisyphilitic treatment. Asphj-xia was seen in only 13 per cent, and all of those 
responded quickly and without difficulty to Flagg method resuscitation. No neonatal 
deaths resulted. 

In every case the patients recovered complctel}' from the effects of the medication 
though they usually slept soundly from four to seven hours after delivery and in 
some cases were even drowsy for a day. This wc felt to bo worth while since it gave 
the patient a good rest after her labor. The drug is apparently not of high grade 
toxicity because in one casCj by accidentj a patient was given a double dose, 24 gr., 
2 instillations within fifteen-minute period. The only resultant complication follow- 
ing a short labor with delivery of a normal babj- was that the mother slept too 
soundly for thirty-six hours. In seven, cases dosage was repeated in the course of 
prolonged labors after periods ranging from eight to fourteen hours. 

COJIMENT 

AYe are not convinced that the alurate teeliniqne a.s used is ideal, hut 
it does deserve a place among the best procedures thus far. In tlic 
entire series there was not a single case that could be considered a 
complete failure. By failure we mean eases wliere there was neither 
analgesia nor amnesia. As regards excitement we found in our series 
that this great drawback to the use of the barbiturates was at a minimum. 
In only three cases, was there excitement enough to Avarrant restraint 
and in these cases though the excitement was almost maniacal the 
amnesia Avas complete. Although our method minimizes excitement it 
is stiU a method useful onlj^ in institutions. 

CONCLUSIONS 

1. In this series 99.3 per cent of the patients Avere benefited and 
84 per cent could be considered successful as regards analgesia or 
amnesia or both. 

2. The drug combination used here produced no serious or permanent 
effects on either the mother or child. 

3. The length of labor tends to be shorter. 

4. Apnea of the infants may be regarded as relatively unimportant 
both as to frequency and seriousness to the infant’s life or health. 

5. Constant and intelligent obserAmtion of the patient during labor is 
still necessary even Avith the Ioav incidence of excitement, and the method 
should be limited to hospital use. 
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ing blood loss, we have attempted to classify bleeding as “very sliglit,” 
“slight,” “moderate” and “profuse,” it being assumed that “mod- 
erate” -would correspond to average bleeding. Table I indicates the 
results from this standpoint. 


Table I. Blood Loss 



rRi.MirAnA.s 

.MULTirAUAS 

Very slight 

11 

30 

Slight 

17 

34 

Moderate 

7 

13 

Profuse 

1 

2 

In the three eases 

in which bleeding was regarded as profuse, an addi- 

tional ampule of basergin caused cessation of excessive 

bleeding. It i-s 

evident from tlie above tabulation that the majority of cases (92) had 

definitely less than 

average bleeding after the delivery of the infant 

and placenta. 

THE PUERPERIUM 


Ergotamine tartrate (1 mg.) tablets were given by moulh one evciy 
four hours for the first two days postpartum, and we here present charts 
indicating the average height of the fundus above the pubis on the day 

of delivery, first, second, third, fifth, and seventh days 

postpartum. 


Table TL Height or Fi-.vmr.s 


DAY or DEI.IVEIIY 

riuMirAUA.s 

MULTIDAUAK 

DD 

11.8 cm. 

13.9 cm. 

1 

12.7 cm. 

12.5 cm. 

n 

10.85 cm. 

11.2 cm. 

.1 

9.0 cm. 

1 0.0 cm. 

•*5 

S.S cm. 

S.fi cm. 

t 

TsO cm. 

7.5 cm. 

The morbidity according to the B. I\I. A. Standard, 

is indicated in 

Table III. 

Tahli: III. Moruiwty 


I■f;I^rn^\I 

:as multidauak 

Totiil fever.' 

5 Total fcvitLS 

tf 

Klirninale 



Re.'-pinitory 

1 


I’yelitis 

1 


I’nlrnotuirv tti- 

1 r. 


I'Ti'iilfi-i.K 


— 

Net iiiorliidity 

2 (').')%) Net morhidity 

3 (3,Seel_ 


Thf duration of lal>or avtrra'rcd 
hours in multiparas. 


l.‘l,7 liours in 


I)rimij)aras 


and 


The methods of delivery were as shown in Table IV. 
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different days postpartum as well as tlic incidence of postpartum fever. 
Finally, for the sake of completeness, we shall give some consideration 
to the types of delivery and duration of labor. 

It is evident from published observations (see bibliography) that the 
average period of time elapsing from the delivery of infant to the time 
of the first uterine contraction when no medication is given is from 
five to twenty minutes, and the expulsion of the placenta occurs shortly 
thereafter; also that the administration of pituitary extract at the be- 
ginning of the third stage shortens this period to from five to eight 
minutes. In commenting favorabty npon the small amount of blood 
lost when pituitary extract is given to shorten the third stage, Brodhead 
and Langrock, however, say, “The only drawback to the method in our 
small sei’ies of 100 cases, is the possibility of irregular or hour-glass con- 
traction of the uterus which occurred in one of our series and which 
has occurred to the authors in several eases outside of this series where 
pituitrin was given. We recognize the fact, however, that this complica- 
tion occurs independently of the use of pituitrin, and time only will 
prove and further investigation will be necessary to show whether this 
complication is directly attributable to the method or not. 

“We believe that earlier removal of the placenta would probably have 
reduced the blood loss in some of our cases.” 

Let us now give consideration to the time elapsing from the admin- 
istration of basergin to the first contraction of the uterus. In primip- 
aras, the average time was thirty-four seconds and in multiparas 
twenty-two seconds. With one exception, the extremes were from prac- 
tically spontaneous contraction to sixty seconds. In the exceptional 
case (a multipara), contraction of the uterus did not occur to a demon- 
strable degree. 

The average duration of time from the delivery of the infant to the 
delivery of the placenta in primiparas was 2.93 minutes and in multip- 
aras 2.96 minutes. In primiparas the extremes were from thirty sec- 
onds to twelve minutes. One case required manual extraction of the 
placenta due to contraction of the lower uterine segment and cervix, 
and is not considered in averaging the duration of the third stage. In 
multiparas the extremes were from fifteen seconds to fourteen minutes. 
In three eases of the latter some difficulty was encountered in expres- 
sion of the placenta, separation having obviously occurred, but obstruc- 
tion prevented the expulsion. However, no radical procedure was neces- 
sary to accomplish delivery. 

Bleeding was, of course, an important factor for consideration. The 
observation of this factor was made by one of us in all the cases here 
presented and due to the inaccuracies of an.y knowm method of measur- 



TESTICULAR TUBULAR ADENOSIA (PICK)* 

James Raglan jMiller, M.D., Hartford, Conn. 

A MONG the fiiscinating groups of tumors of the ovary whicli have been the sub- 
ject of illuminating research in the past few years, none are of more interest 
than the arrhenoblastomas. All degrees of variation are found in this group. At 
one end are the immature tumors wliich can bo differentiated from the immature 
granulosa cell tumors only by their masculinizing effect on the patient. At the other 
end of the group are the highly differentiated testicular adenomas, first described 
by Pick.® These seldom produce masculinizing effects. An example of this latter 
group is presented: 

Mrs. R. C. (Hartford Hospital, No. 20.0843), aged thirty years, married four 
years, no pregnancies, chief complaint sterility, first seen Feb. 1, 1035. Previous ap- 



{wndicectomy, 1022. Cystoseopy .six years j)revinusly for kidney tract pain shoued 
double ureter on the left. Recent pelvic examination di.mdo.sed a tumor, and operation 
was advised. The periods began at thirteen, were always regular every twenty-eight 
day.*, lasting two to three day.*, never exi-e,*sive, J^asf previnu.* jieriod, 


.Ian. 1^»' 


Pl'.y.^ical e.xiirnination .‘•bowed a welI-nouri.*-hed, medium-sized woman, with "cII- 
heitled ajipcmlicectomy sear. External genitalia were entirely normal. There nn* 
slight rhronic trachelitis with ever.>-ion, .and the uteru.* w:ik thougiit to be in mov.'ihe 
n-trofi.-'xion. with a tumor about •'» em, in diameter whieli was thought to lie in fh‘ 
h-ft posterior fundul wa!!, A myomectomy was advised witli Misjien'-ioii of th* 


uterus. 


lYr-io-nteA tA a jn-.tinu of the .NV«- York Oti-tetrlcal fCoei'ty, March I'**’"- 
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Table IV. Metiiob op Deltv'ery 


primiparas 

MULTIPAKAS 


Spontaneous 

10 cases 

Spontaneous 

69 cases 

Low forceps 

26 cases 

Low forceps 

7 cases 



Breech extractions 

2 cases 



Alanual rotation of occiput pos- 




terior 

1 case 


CONCLUSIONS 

1. Basergin is a powerful oxytocic, and when given intravenously at 
the beginning of the third stage, it caused uterine contractions to be 
resumed in an average period of twenty-two seconds and thirty-four 
seconds in primiparas and multiparas, respectively, in our series of cases. 

2. This new ergot allialoid shortens the third stage of labor to an 
average of 2.95 minutes. 

3. Bleeding is definitely lessened, the majority (SO per cent) showing 
less than average bleeding. 

4. In four eases liour glaSs contraction of unloiown origin was met 
with in placental delivery, one of which required manual extraction. 
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Pulvertaft, E, X V.: Post-Hysterectomy and Puerperal Tetanus, Brit. Af. J. 1: 

441, 1937. 

The author reports a fatal case of tetanus following .a hysterectomy. Exam- 
ination of the perineal dressings used before the operation revealed that they 
contained the tetanus spores and other anaerobic spore-bearing pathogenic or- 
ganisms. 

From the laboratory investigations, it appears that cellulose wadding, com- 
monly used in perineal pads, is peculiarly apt to harbor anaerobic spores. The 
reason why cottonwool, whicli also consists of cellulose, is safer is not obvious. 
Cellulose is useful in industry, but when used unsterilized in medicine, it is 
dangerous. This source of contamination of the puerpera must be rigidly guarded 
against. 


F. li. Adair and S. A. Pearl. 
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incnibranc. The supi)orting interstitial cells were irregularly oval in sliape with oval 
round nuclei, and scattered through this tissue were larger, irregularly polygonal 
shaped cells, having a relatively clear cytoplasm and a rather small nucleus willi a 
nucleolus present. Alitotic figures were extremely rare, so that the tumor cytologically 
did not appear malignant. Tlie adjacent fibromatous tissue was not cellular and 
.showed notliing remarkable. Xuinerous fat deposits were seen in the interstitial cells, 
when frozen sections were stained with Sudan 111. 

Jlicroscopie sections were submitted to J. V. Aleigs and F. B. Mallory of Boston, 
.Tames Ewing, S. H. Geist, 11. F. Traut and L, AlotylolT of Xew York, Robert Aleyer 
of Berlin, and Walter Schiller of Vienna. Sections are in the ])osscssion of the 
ovarian tumor registry conducted by New York Gynecologic pathologists. A’^arioiis 
opinions were obtained, and differed in some minor respects, but th(‘ tumor was 
identified as one similar to that described by Pick in 1005. 



l^rofes.'or Meyc-r's rejiort is as follow.',; '*In llic tilnonoi one sec.s .several rem- 
nants of <ivarian ti.'.sne, .-inri in the fibroina part, unripe te.-li.-', as in the fctiis, witli 
many interstitial cell.'. It i.^ a tumor hillierlo not known of this jirccise nature. 

. . . “I cannot see that ilm test iriilar tis.-iic ttikes fiart in tiie tumor fonnation, )"i! 
rather the te.-ticular ti.'-iic i.s umJ<*r'toii)t: an atrojdiic. death in tlie fibrou.s (i.'.'-nc. 

Tie' tumor presents n.-ry well-jire.'crvcd te.'tii'uhir tubule,-' in ji normal female with- 
out .“'ion- of m.'iseuiini/.'if ion. The tubules in this instance ajipear to be more 
frettv jsrc'.-nvd or devciojted than in tlie other cn.'-e.s in the lil/'talure, niid coil- 
.-id<-rinir the welt-pre-.-rv.-d iitter-f itial cells, we ate tigriiii remimb-d of tie- statcnH'ti- 
of Rolrf-rt .Mey. ry -fwakino of arrherioblti'tomas : ’ ‘ 'J‘he-e nri* a group of tutiior?- 
:>-!:itiil frort! their morp!iolo'.xi.-:tl ..-imiJ.'irit i.-s which loon- often, titid to greater 
deg^rf'', cai!.-e m;,'.-!!lini/a!ioti tie' m.ire the tumor differ,- from the te'lich*, i,e,, the 
the Pi'ite smripo it i-. 'f'i.i- .''.pje'-.-sr.* <-otittt!di.-iorv imt it i- a ftict." 
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Operation, Feb. 2, 1935. Utenis wa.s found aiiteflcxed, and the mass proved to 
be a solid tumor of the left ovary. Two or throe small, dark blood spots in the 
right ovary suggested endometriosis, but no implantations could be seen. Tlic le t 
tube and ovary were removed. 

Clinically, this patient made an uneventful recovery. She was seen for follow-up 
examination on March 13, 1935, by the author, on Aug. 1-1, 1935, by Dr. AV. F. 
Shallenbergcr of Atlanta, Georgia, and in October, 1930, by Dr. Barney Brooks of 
Vanderbilt University, Nashville, Tennc.«scc. None of the three examiners observed 
any signs of abnormal development of the clitoris, hair arrangement, or other mas- 
eulinization signs. Dr. Brooks reports relatively severe pain about six hours before 
the onset of menstruation. He removed a small, nonmalignant adcnofibioma fiom 
the left breast. 

Faihologic Jieporf (Dr. AV. Kendall. No. 35959): Testicular tubular adenoma 
of ovary (Pick). Macroscopic exauiination: Eougiily trilobate mass 7 by 7 by 5 



Fig-. 2. Fig. 3. 


Fig. 2. — ^Low power showing tubular arrangement with many interstitial cells. 

Pig. 3.-— High power showing consklerable shrinkage (paraffin) radially placed 
nuclei, columnar gland cells and interstitial cells. 

cm. The greater part of the surface was encapsulated. On the capsule were seen 
numerous scattered bright red granular areas from pinpoint to 5 by 3 mm. in size. 
There was one cyst 5 mm. in diameter filled with dark blood. On section one pole 
was apparently normal ovarian tissue in which there were several follicular cysts 
4 mm. in diameter, a corpus luteum 1.5 cm. and a peculiar lobulated, rather poorly 
circumscribed nodule 2 cm. in diameter, the cut surface of which bad a yellowish 
brown color with a central zone of increased fibrosis. The remainder was a tj-pical 
fibromatous tussue with glistening interlacing strands. Microscopic examination: 
Sections of the nodule described in the gross showed many small tubules lined by 
low columnar cells that had a slightly eosinophilic cytoplasm and an oval nucleus 
uniformly and rather deeply stained, and characteristically radially oriented. Tiiere 
was a moderate shrinking so that this layer of cells was separated from the basement 
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DISCUSSION 


DR. SAAIUEL H. GEIST. — I liad the privilege of exiiniining the tumor wliidi 
hii.*; been reported this evening by Dr. Miller. It may very well be considered to 
represent an adenoma of the testicular part of an ovotestis, both because of its 
histologic appearance and because of the fact that a congenital abnormality o£ the 
urinary tract was also present. We know that frequently abnormalities involving the 
urinary tract are associated with abnormalities of the genital tract. Tlicre arc two 
types of tumors included in the term, arrlienoblastoma, one the Pick type which 
presumably ari.^es from the testicular portion of an ovotestis, and one which arises 
from cells of the ovarian parenchyma which cells have a latent tendency to develop 
in a masculine direction. Such cells if stimulated possibly chemically or hormonally 
develop into tumors which are able to influence the host in her physical and psychic 
characteristics. The tumor type arising from the testicular portion of an ovotestis 
is composed of groups of tubules which are mature in their development as in the 
case presented this evening. Such tumors do not cause masculinization of the host. 
The .«econd type arising from the male directed cells may cau.sc masculinization and 
have a decidedly difTerent histologic appearance. The tubules are irregular, atyi)icnl, 
and the main mass of the growth is a cellular s])indle cell parenchyma. 


DR. WILLIAM E. STUDDIFORD.— The case of a colored patient, wlio entered 
Uellc\'ue Hospital last year with a history of two yeiirs of amenorrhea, has sonic 
bearing on this question of masculinization. E.xamination at the time of admission 
showed that she had a riglit-sidcd ovarian tumor. During the two or three years 
previous to admission .she had gi-own a very large set of whi.skcrs which she Iiad to 
shave twice a day, she had deepening of the voii'o, and very pronounced enlarge- 
ment of the clitoris. We felt quite justified in making a clinical diagnosis of ar- 
rhenoblastoma. 

We removed the tumor and were very much surprised to find that it wiis polv’ 
cystic and not solid, as most arrhenoblasfomas are. After cutting a great many 
sections from the tumor, tlie only conclusion wo could draw from our histologic 
e.xamination was that it was a granulosa cell tumor. 

Hence I am not sure you can idace all lhe.«e endoifrinologic tumors into a dolinite 
classification as to whetiier they are granulosa cell tumors or arrhenoblastomas. I 
believe tliat Hergstrand in Sweden has also reported several cases similar to the one 
I have spoken of. He also reviewed some of Meyers’ material and feels that some of 
these tumors are also granulosa cidl tumors with masculinization. 


DR. HERBERT E. TRAET.— Dr. Miller’s case is pretty clearly an instance of 
survival of :in embryonic, remnant in :in individual who had originally an ovotestis- 
There is a predominance of the ovarian elennmt in the tumor. 

TIu're is no que.-tion but that there are a variety of ways in which siicli a tumor 
might have nri,'-cn; .-urvir-al of a portion of an ovotestis is the most imjiorlant. 
We have other tubular tumors that arise from tlie blasloma type of cells, and these 
Is-ing more etnbryonie in nature, their lines of demarcation tire more indefinite; 
arrlienobla-^toma is one e.xanqde of these. Tlu-re is definitely a third type of tumor 
which may also be a tubul:ir adenoma, 'i’his is unfjuesl ionably linked to the celomic 
epithidium whiidi <lij>.- down from the <-orte,x of the ov;iry itito the stroma and D-- 
i-onics different iaied at varimis tino-s. During the se.x life of an individual vo' some- 
times see if differentiated in the dir<s-tion of endomef rio.us. Later on. after sex 
life is oV'-r. ue .-.i-e it differentiated in a numlwr of forms, jis adenomas of variou* 


sf-rts. 

In the fejture ue 
<i\:try icisivi ars at !>■ 
re-.'ie-.vcl tonlgiit i.* 


slifill le- aide t»i differentiate rpiite a variety of adenomas of ti.e 
ast three (tifTercnf origitis. It seems that tin- one v.hi''h h-'t" L'cii 
i!efiii!?(-!y on the r-ide of the nias-'iilije- fubuh'.-'. Imving to d" 
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A possible exce^Jtion to tliis general stalenicnl inaj’ be llic case reported by G. W. 
Phelan, 3 Brooklyn, 1933. The tnbules in his tumor appeared to be as highly dif- 
ferentiated as in the present inslancc though the interstitial cells were not reported. 
His tumor exerted a strong masculinizing cfl'oct which regressed after removal. 

While Meyer agrees with Pick, Schickclc* and N’eumau^ that the testicular tu- 
bules probably bespeak a true hermaphroditism, and originate in !in ovotestis, yet he 
calls attention to the possibility that influences might transform tlie indiflerent cells 
in the rate both into seminiferous tubules and T>e 3 ’dig colls. As Schillero has pointed 
out, the canalicular form, which was de.scribcd bj- Pick, represents the highest stage 
of development of the arrherioblastoma, and when an adenoma of, this type (which 
has the greatest similaritj' to the testicle of .all ovarian tumors) does not exert a 
masculinizing efl'ect, tlie tissue resembles not the canalicular substance of the testicle, 
but the testicular retc, which posse.sses no hormonal action. 



Pig:. 7. — High power like Pig. G. 



tnJn T instances where this highly developed Pick 

tumor has become malxgnant. While the possibilities of malignant change must be 
boine m mind, such changes have been found exclusively in the less highly dif- 
e entiated type of arrhenoblastomas,^, 5. t and it seemed justified to give thfs patient 
a good prognosis conceiming malignancj'. 
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A MODIFICATION OF THE KIEDLAND, SIMPSON, AND 
TUCKERAIcLANE FORCEPS TO SIMPLIFY THEIR USE AN 
BIPROVE FUNCTION AND SAFETY 

Ralph Luikakt, M.D., F.A.C.S., Omaha, Nep. 

'^HE purpose of this niot1ifica(ion is to make the use of forceps more safe, nio 
simple, au(] j’ct not impair tlioir function. 

It i.s true that “it is not tlie forceps hut tlie obstetrician behind them on whi 
tlie results depend,” but, tlie nearer foolproof the instrument, the safer its use. 

For years I have advised nij- students to purchase solid blade forceps because 
have felt they are safer for the beginner. Once a proper parietal application of ai 
obstetric forceps is made the greatest danger of damage to the fetus is due to t 
slipping of the forceps. This is less likely to occur if the part of the fetus betwci 





Fig-. 3. — Simpson forceps. 


the blades is more firmly gra.sjied. This can only lie done by greater coriijircssiO 
of the part by the forceps. The greater compression increases the possibility o 
injuring the fetus. Forcep.s are fenestrated with the hope of dccrea.sing the dang' 
of the forceps slipping and at the same time using less compression. Hence, th 
fenestra has a definite value but there is always danger of an ear, nose, or supc) 
ciliary ridge protruding through the fenestrsi. and then only a slight slip of fli 
forceps may seriously dtimage that jiarl. 

Tiiere is no surg'ical instrument wifli a smooth surface that is used for Iractio 
except the solid blade obstetric forceps, yet traction is the prime function of ol 
stctric forcep". Tiicrefore, it sc'ems logical to assume that forceps so mfslificti tic 
the function i- improved and the application tind removal is made more simple, mor 
safe, and yet not more eomplieateii, should la- the forceps of choice, T lielicve t(i 
forcejHi here deicrilK-d have le*en so improved as to tittain these desirable ipjalitl''’'' 

’ .1 by b’hiar A Co, Cfilc.-ico, lit. 
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With the wolffien body und its tubular system. The fact tiuit there were n few inter- 
stitial cells is somewhat notable. Tlicy wore, however, rather few m number as com- 
pared to the size of the tumor as a wliole. 

We must keep a very open mind in regard to the whole field of ovarian tumors 
and not try to pigeon-hole them too definitely. Meyer has performed a tr-cmmulous 
service in pointing out the embryologic origin of many of them, but^ tliere is still 
a great deal to be learned. If tumors do not fall into this or that category ac- 
cording to a specific name, wc .should not become discouraged, but rather should be 
prepared to find tumors that fit in between, all the way along, everywhere from the 
hilum of the ovary to the ovarian cortex, from all types of cells and in crciy stage 
of differentiation. 

DE, GERAED L. MOEN'CH.— When you look at an ovary in its devcloi)ment 
you will find that the ovary is differentiated from the testis long before you can 
tell whether the fetus is male or female from the external genitals. One of the 
differentiating points is the presence of the sex cells in the ovary, but the stroma 
cells themselves arc practically the .same. In fact, these cells, which arc more or 
less indifferent, give rise later to the peculiar type of tumor, the dy.sgerminoma or 
large cell carcinoma. An ovotestis is not related to these arrhcnoblastomas in anj’ 
way. 

If you have testicular tubulc.s, you find that at body temperature, that is, in tlie 
abdominal cardty, they will always lack epithelium. They will be ])rescnt simply as 
liyaline degenerated tubules. The very fact that we have epithelium licrc .shows wc 
are not dealing with an ovotcsticular .structure, hut with something which begins or 
starts before any testicle is laid down. It is not surprising when wc consider their 
derivation, that the more the tubular structures develop, the less the masculine 
characteristics of the tumor arc pre.'sont, because masculinization is not dependent 
on the tubulcfs, but on the interstitial cells. 

These arrhcnoblastomas will be divided into those tumors which shdw definite 
tubular structures, those •\vhich show some tubular structures, and those which 
show practically nothing but a diffuse growth which might lead back to the original 
stromatogenous cells of the ovary. For this reason it is not very surprising that some 
of the granulosa cell tumors and some of Die arrhcnoblastomas of the indifferent 
type look verj’ similar, because in the original gonadal development, these cells look 
A’ery much alike. 

I feel we have to distinguish here between tumors wiiich are derived .simply from 
remnants of what one might say are abnormal developmenls of tlio testicular anlago, 
and those which are developed from undifferentiated cells and wliich possibly for 
one reason or other change, toward tlie testicular side, rather than toward the normal 
ovarian side. 

DE. JAMES E, MILLER.r-It is premature to try to' settle this complicated ques- 
tion on the basis of one case, but by placing cases on record one can get a series and 
possibly in the future come to some better conclusion. 


Preiman, S. 0,: The Interstitial Glands in Human Beings, Monatschr. f Geburtsh 
u. Gynak. 104; 224; 1937. 


The author studied the ovaries obtained in 100 cases from the fourth month 
^ embryonic development to the sixtieth year of life including 4 pregnant women. 
He found definite elements of interstitial glands in only 6 of these eases. No 
glands were found in- any case after the sixteenth year. 


J. P. Greenhill. 
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THE TREATMENT OF FUNCTIONAL UTERINE HEMORRHAGE 


Floyd E. Keene, M.D., and Franklin L. Payne, M.D., 
Phii.adelphia, Pa. 


A BNORi\IAL uterine lileeding is a.scribed to a functional origin Avlicn 
i the pelvic organs are normal and when no constitutional di.sease 
or lilood dyserasia exists to account for it. The modern conception of 
its etiology recognizes an alteration from the normal functional relation- 
ship between the hypophysis, the thyroid, the ovaries and the endo- 
metrium. 

Functional bleeding occurs most commonly during the fifth decade 
of life, hut it is encountered freijuently in women of le.ss mature years 
in whom preservation of the menstruai and procreative functions is of 
vital importance. In many of the milder forms, the blood loss is insuffi- 
cient to recpiire treatment, as is often the case in adolc.scence. The .same 
may occur during the menopausal age, but here the more likely cause 
of irregular bleeding is a myoma or cancer and hopeful expectancy is 
warranted only when the iiossiliility of the.se organic lesions has heeii 
eliminated. 


1 he wide age distribution of functional bleeding neee.ssitates a varia- 
tion in the olijectives of its treatment. If we could devise an ideal 
therajieutic method, it would have for its result jire.servation of the 
normal meii.strual and jiroereative functions in women under forty, and 
the I’cturn to normal periods or amenorrhea without sevei’e menopausal 
.symptoms in women beyond this age. Unfortunately, the metliods at 
our di.siiosal otten fall sliort of this ideal, but in our choice of treat- 
ment, we should atteinjU to approacli it as nearly as jiossible. Only 
too often methods are employed with the control of bleeding as the 
only objective; and with entire disregard of the disastrous sequelae which 
may accompany the destruction of ovarian or reproductive function. 
Proof that the ideal trealment of functional bleeding has not been 
lound is the large number of therapeutic jiroeedures which havt; been 
and are still being introduced. These methods may be divided into 
seven groups: (1) Hygienie measure.s. (2) l.’lerine stimulants. (■') 
.Means to increase the euagulabilily of tin; blood or to decrease the 
jH Tineability of the capillaries. (4) Endocrine thei’a[n'. (5) Removal 
or dost met i<m of the endometrium, ffi) Rmnitgen or railiuin therapy. 
{( ! Surgical proeedures ufxm the ovari<-.s or the uterus. 

Hygienic measures :tre of vjdue when used in conjunct ion with ap- 
prequiafe medical aiui glandular therapy. Constitutional fiefeets often 
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The modification consists of a change only in tlie design of the blade of the forceps 
so that the pelvic surface is smooth, as is the case in any solid blade forceps but the 
fetal surface of the blade has a depression similar to the fenestrated forceps. In 
short, it is a fenestra with the pelvic side closed. In the case of the Tvxcker- 
McLane forceps a depression similar to a fenestra has been made in the fetal sic e. 
The pelvic surface of the blade appears unchanged. The weight of the forceps is 
practically unchanged. The application and removal is made with greater ease and 
most important, the safety is definitely increased. ' 

COMMENTS 

1. .In 1851 Smellie recognized the need for such a modification of forceps with 
fenestrated blade.o. He covered tlie blades with leather. 

2. Standard Kielland forceps, weight 9 VI ounces, 10 grains. Plated Kielland 
forceps, weight 10% ounces. Tucker-McLane forceps, weight l.^c/g ounces. 

1530 MEmc.M. Arts Buii.niKo 


TETANUS ASSOCIATED WITH CRIMINAL ABORTION 
Geza 0. Komaromy, M.D., Cleveland, Ohio 

l^TTBING recent years various observers have reported the incidence of tetanus 
infection, wliich developed after criminal abortion. It is essential, however, 
to determine whether the inoculation of this organism took place through other 
wounds of the skin as it is possible that the tetanus was merely co-incidental ■with 
an abortion. 

The following report concerns the case of a white woman, forty- two years of 
age, seen Nov, 10, 2935. She had three children, all living and well, and her pre- 
vious history was negative. Her complaint was difficulty in breathing, swallowing, 
and a backache. These symptoms began one day previous to my seeing her. Next 
day when I saw her for the first time, she had a dull pressure in the chest and pre- 
cordial pain. She could not open her mouth fully. Examination showed nothing 
abnormal in the abdomen or pelvis. There had not been any scratches or injuries 
on the body. There was no fever. On admission to St. Luke’s Hospital the follow- 
ing day, the temperature was 37.8° C., pulse 100. She presented a moderate degree of 
trismus and opistotonus. Urine and blood examination were practically negative. 
The patient admitted that a criminal abortion had been performed by a midwife 
nine days prior to admission to the hospital. IWien e.xamined in the hospital nothing 
was found except a .sliglit enlargement of the uterus. There was a consultation 
with Dr. Skeel, Chief of the Obstetrical Staff, and with Dr. Nichols from the 
neurologic department. Their opinion was also that the tetanus infection developed 
from the criminal abortion. 

Twenty thousand units of antitetanus serum were given intravenously and a dose 
of equal size intraspinally. No reaction occurred. Later 750 c.c. of normal saline 
solution was administered. By evening the pulse became irregular, the respiration 
increased, and the patient became quite excited. The next morning she expectorated 
a large quantity of thick sanguineous sputum. There was cyanosis and dyspnea with 
marked trismus and opistotonus. The temperature was 39.9° C., pulse rapid and 

irregular. "Within a few hour.s a .severe general convulsion occurred, followed by 
death. • j .r 


11719 Buckeye Boad 
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periods. Altliougli older patients often respond, Watldns has pointed 
out that the results in adolescent hemorrhage are the most satisfactory. 

Cevitamic acid, which is the active principle of vitamin “C,” has 
been used in German clinics for some time. Fifty milligrams of 
cevitamic acid approximatelj* corresponds to the active vitamin “C” 
in 100 c.c. of fresh orange .iuice. Marked deficiency in vitamin “C” 
results in scurvy with its hemorrhagic manife.stations. According to 
Albrecht, cevitamic acid prevents dissolution of the endothelial cells, 
thereby decreasing the permeability of the capillary walls. Schroeder 
found a prolongation of the coagulation time in vitamin ‘'C” de- 
ficiency. It seems that cevitamic acid acts upon the blood and the 
blood vessels. The technique of administration consists of the daily 
intramuscular or intravenous injection of 50 mg. of cevitamic acid in 
an isotonic saline solution. According to the reports, this usually cheeks 
profuse uterine bleeding within four to six days. Junghaus reported 
35 patients with preelimaeterie bleeding, of whom 33 were relieved. A 
total of 46 cases Avas collected from tlie literature with 43 (93 per 
cent) satisfactory results. While age does not seem to influence the 
re.sults, the majority of the patients in this series were in the climacteric 
era. 

Intravenous injections of Congo red have been used for the control 
of venous bleeding of various types, including uterine hemorrhage. 
Fossak found that these injections re.sultcd in an increase in thrombo- 
cytes and a decrease in the coagulation time of the blood. Graves and 
Kickham recently reported a series of urologic patients in whom Congo 
red was effective in controlling acute bleeding in the i)resence of nor- 
mal blood coagulability. The recommended dose is 5 to 10 c.c, of the 
sterile isotonic solution admin kstered intravenously, A single injec- 
tion often cheeks the bleeding or several injections may be necessary 
at two- to three-day intervals. Of 30 patients with functional bleeding 
Avho have been imported, 21 (70 per cent) responded to the injections, 

5 (17 per cent) were partially relieved, and 4 (13 per cent) Avere not 
benefited. The drug seems to be cffectiA'c even in the absence of blood 
dyserasia but recurrences of the bleeding ai’c common. 

The clinical use of parathyroid extract, Avhich is u.sually given in 
conjunction Avith calcium, Avas made ])ractical by C'ollip, Its use in 
functional bleeding is suggested by the fact that this hormone renders 
aA-ailable large quantities of calcium Avhich is nece.ssary to the coagula- 
tion of blood. Hakiics reported 87 patients, 66 (72 per cent) of Avhoni 
stoi)ped bleeding in three or four days following the daily injection of 
50 C'ollip units of ])arat hormone in conjunction Avith calcium, lie 
states that the succeeding periods Avere often “favorably influenced.” 
Of 103 cases collected from the literature, the bleeding Avas checked in 
73 (71 per cent), partially controlled in 20 (19 })cr cent), and unaf- 
fected in 10 (10 per cent). While the immediate effects arc usually 
good, recurrences are common, rendering i)arathyroid extract ineffcc- 
tiw; as a curative measure. 

Blood transfusions are ofl(ai of value in the tJcatmcnt of .severe 
functional bleeding. Not only do they combat the anemia, but in some 
instances they are curative in that c(*ssatimi of bleeding and a return 
to the normal meiisttual flow may folhiw a single transfusion. *Tu.st why 
this should is no! nuflei-stood. .Such a hajjpy result in our experi- 

ence has oceiuTcd only irj the menstrua! irregularities of adoiesi-enee. 
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are attended by disturliances in endocrine function whicli arc expressed 
by abnormal uterine lileeding. For instance, Lawrence empliasizes tlio 
importance of dietary deficiency, particularly imjiroper nitrogen bal- 
ance, correction of Avbicb may I'csult in the return of normal menstrua- 
tion. As is well knoAvn, irregular bleeding may accompany severe sec- 
ondary anemia and often re.sponds quickly to correction of the anemic 
state. Again, focal infection may be a factor in reducing the constitu- 
tional stability of the individual with an increased tendency to almor- 
mal uterine bleeding. A common experience is the frequent alteration 
in menstruation witli eitlier the dcveloimient ot abnormal hemorrhage 
or a return to normal periods Avhich follows a change in vocation, cli- 
mate, or environment. 

Uterine Stinivlanfs . — Various uterine stimulants have been recom- 
mended in abnormal uterine bleeding under the a.ssumption that it is 
due to faulty contraetiliilitj' of tlie uterine muscle incident to malposi- 
tion, chronic subinvolution, or inlicrently poor muscle tone. Diasio 
reports excellent results from tlie use of ergotamine tartrate. Extracts 
of hydrastis have liecn used as uterine .stimulants for years. The most 
active is hydrastininc h.ydroeldoride Avliich, according to Cushny, stimu- 
lates rhythmical and powerful uterine contractions. Colarmine chloride 
(stypticine) has a similar action, Imt according to Cushny is inferior 
to hydrastininc. Favorable results have been rejiorted liy klartzloff 
from the use of pituitrin during active bleeding, and VandeiTToeven 
found that adrenalin chloride cheeked the bleeding in a small number of 
patients. German gynecologists have used breast .stimulation to elieck 
uterine bleeding. This is practiced by galvanic stimulation as recom- 
mended by Cronental, or by mud packs applied to the lireasts and to the 
pelvic region (Strawomysolow). Intravaginal ultraviolet therapy is 
recommended by Handeker who combines tliis with the administration 
of calcium and the anterior pituitary-like hormone. It is our belief 
that the condition of the uterine musculature has little or nothing to 
do with abnormal uterine bleeding except in the case of the subinvolu- 
tion following pregnancy. 

Blood Coagulants and Endothelial Stimulants . — Substances which 
affect the coagulability of the lilood or the permeability of the capillary 
waUs have been added recently to the list of therapeutic agents in func- 
tional bleeding. Moccasin venom was introduced by Peck and Gold- 
berger in 1933. Peck believes that the results are due to changes in the 
vessel walls or to some effect upon the clotting factors of the blood. The 
technique of administration, as advised by Goldberger, consists of the 
subcutaneous or intramuscular injection of the 1 to 3000 dilution of 
mocea,sin venom. The initial dose should be 0.5 c.c., increased to 1 c.c. 
by the third day. As much venom as possible is administered during 
the fiist ten days, because sensitivity neee.ssitating desensitization often 
develops at the end of that time. Daily injections of 1 c.c. are given 
during the active bleeding to be decreased to two or three injections a 
veek after the bleeding is controlled. Goldberger obtained satisfactory 
results in 17 of 20 patients so treated. Of 47 eases collected from the 

iterature, the bleeding was controlled in 42 (90 per cent) . Recurrences, 
which are frequent, usually respond to the second series of in- 
jections. The treatment shoidd be continued through three menstrual 
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effect is exerted upon some unknoivn bleeding factor,” Avhicli seems to 
be “bound up witb a disturbance in the balance lietween the two anterior 
pituitary hormones.” Smith and Rock suggest a direct action upon the 
hypophyseal secretion. In Yiew of the fact that immediate cessation of 
the bleeding at times follows the injection, one must assume that the 
effect is produced substitutionally and is not due to a modification of 
ovarian or pituitary function. 

The anterior pituitary-like hormone may be admini.stered in several 
forms. Prior to the introduction of more ])otent urine extracts, sterile 
urine of early pregnancy was injected intramuscularly with good results 
as to bleeding but with frequent, severe local reactions. Tachczy, and 
Warchaw.sky administered urine from pregnant women per rectum in 
14 cases, in all of which the bleeding was controlled. Blood from preg- 
nant women or blood serum has been found effective in 87 per cent of 
84 patients by Clauberg and by Witherspoon. The ])rolan extracts now 
available for clinical use ai-e derived from the urine of pregnant women 
or from the placenta (Collip). In 483 collected ea.ses, .satisfactory re- 
sults were obtained in 347 patients (71 per cent), 35 (8 per cent) have 
been jiartially relieved or have had recurrences and 101 (21 per cent ) 
have been unaffected. The large.st .single series eonsi.sted of 78 patients 
reported by Campbell who used the placental e.xtract and controlled 
the bleeding in 72 (92 per cent). His patients were groujicd accord- 
ing to the type of bleeding, irrespective of age. He found the response 
inconstant in metrorrhagia of puberty, and saw no jiciananent imjirove- 
ment in simple polymenorrhea of any age. In contrast to this. Smith 
and Rock reported 56 jiatients from .seventeen to forty-two years of age, 
in whom urine jirolan was found to be more effective in the menor- 
rhagias, I'cgardless of the age. 

In oui’ experience, the be.st re.sults were obtained in the younger j)a- 
tients irrespective of the tyi)o of bleeding. t)f those less than twenty, 
78 ])er cent responded satisfactorily; 73 ])er cent of the twenty to thii'ty- 
year grouj) reeoveiTd ; and in 67 jier cent of tho.se between thirty and 
forty, the bleeding was controlled. We i-arely employ jirolan theinpy 
in patients after the age of forty, beeau.se we have found that it is 
usually ineffective, at best being onl.v of temporary benefit, more 
drastic measures becoming nece.ssary .sooner or later. Of the 168 i)a- 
ti(‘nts whose ages were staled in various reimrts from the literature, 
74 per cent of the adole.seents and 58 p(U‘ cent of tho.se from twenty 
to thirty years of age weiv .satisfactorily tiffecitsl. In the thirty- to 
forty-year group, 72 per cent were relieved, and only half of t lio.se from 
forty to fifty years of ag(‘. 

Slight variations in the technique of treatment ai'e im-t in difiVrent 
clinics. Since patients usually seek a*lvict! while blersling, the auflior.s 
begin treatment by injecting 2(K) rat units or 200 biologic day units 
((.’ollip) iiaily until the bleeding ceases or until ten injections have been 
given. With cessation of the bleeding, the dose is reduced to 100 units 
every third d.ay until the next periof} starts, when thi‘ original dose is 
n-suim-d and eontitunsi lhrou"h the jicriod. 'I'he smaller doss- is then 
udveii until ‘lit* lime for the sicond jd-riod, when the trc.-ilment is con- 
cluded. Rccunsnccs arc .•^een ficca^ionally and these usually respond 
to the sfcond series of irijeeiions. t>nr expc-ricnce has been more s;itis- 
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Endocrine ih crapy. Smeo funeiional lilccding is caused by abnor- 
mal endocrine activity, practically all of tlie glandular products have 
been given a trial in its treatment. Drips in 1934, reported improve- 
ment in 71 per cent of 94 patients from the use of estrin (sistomensin). 
Recently Siebkc has found that approximately half of his patients re- 
sponded to estrin therapy. Estrin in large doses may delay uterine 
bleeding temporarily, but its curative value is doubted by all gyne- 
cologic endocrinologists. Klaften reported 48 cases of functional bleed- 
ing, many of the patients with diabetic backgrounds, in 32 of whom 
bleeding ceased following the use of insulin and high carbohydrate feed- 
ings. He pointed out that recurrences are frequent and more likely to 
occur as the age of the patients advances. 

Theoretically, corpus luteum extracts should be of value in the treat- 
ment of functional bleeding, but until recently potent extracts have not 
been available for clinical use. It is supplied in ampules which vary in 
content from to 1 rabbit unit. Kauffman was able to produce a 
premenstrual endometrium in a castrated woman Avith 50,000 rat units 
of estrogenic substance followed by 35 rabbit units of proluton. That 
such endometrial transformation follows the small doses of progestin 
noAV in vogue is questionable. As Wilson and Elden suggest, however, 
Avith the ovaries in situ possibly a certain amount of progesterone is pro- 
duced in follicles undergoing atresia, and this may be supplemented by 
its hypodermic administration. These authors controlled abnormal 
uterine bleeding in 5 patients AAuth hyperplasia Avith total doses of pro- 
gesterone A^arying from %r, up to rabbit units. They did not study 
the endometrium after treatment and concluded that '‘for the present 
the dosage aauII haA'c to be along empirical lines.” The permanencj' of 
the results is open to question as the therapy is substitutional and recur- 
rence of bleeding Avill probably folloAV ces.sation of the injections. 

Functional hemorrhage is often associated Avith various degrees of 
hypothyroidism. Plass pointed out the value of thyroid therapy in 
adolescent hemorrliage cA^en in the absence of definite evidence of de- 
ficient thyroid function. In a .study of 59 patients Avith myxedema, 
Gardiner, Hill and Smitli found menon-hagia to lie a common complaint, 
even as late as the preclimacterium. The exact effect of thyroid is not 
knoAAm, but it seems to aid in regulating the rhythm of the gynecologic- 
endocrine cycle. It is usually administered in conjunction AAutli other 
endocrine products, particularly the urine or placental prolan extracts. 

The initial dosage of thyroid is governed by the basal metabolic rate 
and the clinical status of the patient, A^arying from 0.5 to 1 gr. a day. 
Every tAvo Aveeks the dose is increased 0.5 gr. a day until the patient’s 
level of tolerance is reached, as evidenced by her nervous reaction, tachy- 
cardia, dyspnea or loss of Aveight. The thyroid is then discontinued for 
tAvo Aveeks, to be resumed in tAA^o-thirds the last dose and maintained at 
that IcA'cl. It is continued for at least three months before it is judged 
ineffective and if satisfactory results occur, it should be administered 
even longer. 

In 1931 Novak and Hurd reported ce.s.sation of bleeding in 44 of 51 
patients Avho Avere treated by the injection of urine prolan extract. The 
action of this substance is not knoAvn. Geist, and later Hamblen and 
Ross^ have proved that it does not cause luteinization of persistent 
ovarian follicles. Hamblen has shown recently that endometrial h3^er- 
plasia is unaffected by large doses of prolan. Novak suggests that “the 
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tients witli I'mictional l)lee{ling- who avci'c 1 rented by .spleoic irradiation 
alone, and the bleeding was relieved in only 42 per cent. 

The most common form of iri-ndiation therapy is that ai)]dicd to the 
ovaries and uterus and when ])roperly used, this is a safe and effective 
method of treatment. Its harmful effects depend upon disturbance in 
the secretory function of the ovaries and in alteration of the ova so as 
seriously to affect subserpient pregnancy. Slurphy has shomi that pre- 
conception irradiation does not predi.spose to abnormal offspring or to 
miscarriage. He has further shown experimentallj* that the fii'.st effect 
of irradiation upon the maturing ovum is to reJider it incapable of 
fertilization. ]\Iurphy’s view, howevei’, is not universally accepted, and 
evidence is available to indicate that irradiated ova may suffer perma- 
nent damage and yet not be rendered unfertilizable. Our personal ex- 
perience confirms Illni-phy ’s statement in that offspring following radium 
irradiatioii have without exception been normal. 

Review of the literature shows that x-ray iri'adiation of the ovaries 
is satisfactory so far as control of the bleeding is eoneerned, but. little 
could be found bearing upon the incidence of permanent amenorrhea 
and severe menojjausal .symptoms produced by this treatment. Our 
own experience has been limited, since this form of therapy has been 
reserved for jmtienis in whom intrauterine radium is contraindicated. 

Ifadinm Thcnipij . — We ])refer radium because its dosage can be regu- 
lated more delicately and the beneficial effects arc in part due to its 
local action upon the uterine blood ve.ssels. Further, with radium, com- 
pletion of the treatment is aceom])lished at the time of the diagnostic 
curettage whicli should iirceedc either form of ij-i-adiation in most in- 
stances. It deservedly occupies a prominent place in the treatment of 
functional bleeding, and in women of menoi)ausal age it a])])roaches the 
ideal. It lias al.so jiroved of value in younger women, but here one must 
apiireciate its limitations and dangers if disastrous secpiclae are to he 
avoided. Since the cure of bleeding by radium is accomplished largely 
through it.s effect upon ovarian function, an evaluation of ividium ther- 
apy must take into consideration not only the conti-ol of bleeding but 
also the manifestations which have arisen incidrmt to di.sturbance of 
this function. 

rOXTKAIXUK'ATIOXS TO RADIl'M 

Profoundly anemic patients react poorly to both radium and roentgen 
lh(!rapy and either foi-m of irradiation should be withheld until the 
blood has lieen imjuoved by transfusion and other apjiroju’iate treatment, 

Pc’inlierton has ealleii attention to the danger of radium in iialients 
who have had a jirevious pelvic operation, since an intestinal loop ad- 
iK'renl to the ufenis may lie .seriously damaged by the ray.s. In a few 
such instances we luive given short ajijilicaf ions of heavily filtered 
rafliiim succe.ssfully. but we i»refcr oftcration or romitgeii therajiy. 

TIu; absence of intcrincnst riial pelvic pain and severe dysmenorrhea 
is eharacteri.st ic of functional bleeding. When jiain is an associated 
svtuptom, some organic hs;ion is u.vually prc.sent, even though e.xamitia. 
tion fails to reveal it, and ojicration is preferable to radium th< raf>y. 
With surprising frepueney tin- wisdom of this dreision will be proved 
when tin- :(bdom»‘n is ojiened. 
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factory -svitli tlie placental extract (Collip) than with the nrine extracts, 
althongli the former is more likely to canse local or mild constitutional 
reactions. 

Dcsfniciion or Femoval of Endomctrhm . — The modern conception 
of the causes underlying functional bleeding Avould seem to cast dis- 
credit upon curettage and other methods of removing the endometrium, 
hut t.he fact remains that, sati.sfaetory results have been reported from 
the use of such measures. Holzajifel advocates steam vaporization of 
the uterine cavity and reports excellent results in 111 ])atients although 
2 of them died. * A small tAvo-way cannula is placed in the uterus and 
.steam at a temperature of 125 to 130° C. is applied for one minute. 
This is followed by a short rest, and the procedure is repeated four or 
five times at one sitting. He wai-ns that the vaginal walls must be well 
protected by gauze sponges and the e.scape of the steam must be un- 
hampered. A second method of endometi-ial destruction is the use of 
zinc chloride in solution or in pencil form. Vorster treated 100 cases 
with zinc chloride pencils and obtained .satisfactory re.sults in all. He 
states that a moderate felirile reaction occasionally folloivs the treat- 
ment, and a ])rofusc discharge persists for some time. The intrauterine 
application of a diathermy ])eneil is recommended by Theilhaber. With 
the indifferent electrode on the abdominal wall, a vulcanite uterine 
sound is heated until it causes blanching of the vaginal lining. At this 
point it is introduced into the uterine cavity and tlie current is applied 
for fifteen seconds. One hundred and fifty-eight young women Avere 
treated by this method Avith no untoAA'ard reactions and his results Averc 
“alAA'ays satisfactory.” We have no personal experience Avith such 
measures, and they are mentioned only to be condemned. We consider 
them unsoAiiid, and they are likely to be attended by disastrous sequelae. 

Curettage still holds an important position in the diagnosis and treat- 
ment of functional bleeding. C. Jeff Miller AA^as a firm advocate of re- 
peated therapeutic curettage in adolescent hemorrhage. Geist and 
Glassman recently reported 142 patients in Avhom tliis procedure pro- 
duced satisfactory results in 52 per cent, partially satisfactory in 12 
per cent, and no relief in 36 per cent. Except in adolescents, they rec- 
ommended that the initial therapeutic .step should be a simple curettage, 
and they point out that a cure is unlikely in the presence of endometrial 
hyperplasia. This belief is confirmed by Martin’s figures of 64 per cent 
recurrence of bleeding in 94 patients AAuth hyperplasia AAdio AA'ere treated 
by curettage alone. Our experience Avith curettage has been disappoint- 
ing. Whatever benefit may accrue is temporary, recurrences taking 
place in more than half of the cases AAuthin tAAm months. 

Irradiation . — Irradiation has become a AAudely used method of treat- 
ing functional hemorrhage and in patients of tlie menopausal age pelvic 
irradiation approaches the ideal. It is also of value in Avomen of less 
mature years, but it must be used Avith the greatest caution because of 
its effect upon ovarian function. Roentgen irradiation lias been ap- 
plied to the pituitary gland, the spleen, and the ovaries, alone or in 
combination. From a revicAA^ of the literature, it is impossible to evalu- 
ate the results of pituitary iri'adiation alone, because it has been used 
almost invariably in combination AAOth irradiation of ovaries or spleen. 
Several years ago, splenic irradiation had manv advocates, but the 
paucity of recent articles dealing Avith this method of treatment indi- 
cates Its loss of popularity. We collected from tlie literature 188 pa- 
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dcYelop a temporary amenori-liea of a few montlis’ duration. Should 
the bleeding persist, the dosage can be increased by 100 mg. hours. 

Our analysis of the group between thirty and forty lirings out. tlic 
im])ortant fact that with increasing dosage there is a rapidly increas- 
ing incidence of menopairsal manife.stations. With a dosage of between 
800 and 1,200 mg. boiins, permanent amenorrhea occurred in 56 per 
cent and severe menopausal sym])toms in 47 per cent of the ])alients. 
An initial dosage of 300 mg. liours will control the bleeding in 80 ])er 
cent and without permanent amenorrhea. Sliould re-radiation bo neces- 
sary, an application of not more than 400 mg. hours should be admin- 
istered and if this fails, we favor hysterectomy Avitli conservation of 
ovarian function rather than increased iri-adiation. 

Functional bleeding occurs most frequently lielwcen forty and fifty 
years of age, and because these women are approacliing tlie time when, 
in the normal eour.se of events, functional activity will cease, the ad- 
ministi-ation of a menopau.sal do.se of radium lias come into common 
usage. We believe this is a mistake because of the higli incidence of 
severe menopausal .symptoms. In Avomen near forty, we arc using a 
400 mg. hour do.sagc. Should this and a i-c-radiation dosage of 500 
mg. hours fail, a hysterectomy is advised. In women near fifty years 
of age, increased radium dosage can bo used because the incidence of 
severe menopau.sal sym])tom.s attending it will more nearly aiiproximate 
that of the uninduced menopause. 

Between fifty and sixty years of age, the re.sults of radium therajiy 
approach perfection. i\Iaximum do.sage can be given, since severe meno- 
])ausal reactions rarely develop. 

OPERATIVE PROCEDnUCS 

Hysterectomy is reserved for tho.se patients who have not responderl 
to le.ss radical measures or those in whom irradiation is contraindicated, 
bb’cni our e.xperiencc, we are convinceil of the value of ovarian con.serva- 
tion since with it the incidence of .severe menopausal .symiitoms is almost 
negligible. High amfuitation of the uterus or wedge-shaped excision of 
the fundus, acconling to the Bell-Beiittnei- technique, has been advo- 
cated. The.se jirocedures are desirable in that menstrual function is 
continued. On the other hand, blecdiu'j of the functional tyiie is often 
prolonged and ii'regular and while lhe.se methods reduce the (|uantity of 
the Ilow, they do not a.ssui’e its regularity. 

In the ])re.sence of functional bleeding, the ovaries fre(|ucntly con- 
tain single or multiiib* follicular cy.sts. The I'csults of excision of a 
sinule cyst, the puncture of multijile small cysts or unilatoral ooi»horec- 
tomy without hy.stercctomy are so uncertain in their efl'ccl upon the 
blc((ling as to make them inaclvisable. The same is true of jiarfial n*- 
scetion of a polyeystic ovary. Since lhe.se b'sion.s are the result of faulty 
(Uidocrine function, such jirof'cdures are theoret ieally fallacious and are 
}U’aetically usele.ss. 

.Sr.M.’il.MIV A.ND COM.ME.STS 

The lame number of i>ropf)se<l methods indicates that no uniformly 
.satisfactory treatment for funetional blocdintr has lu-en numd. In ju'e- 
flimaeterie bl'-edinu. sat i.sfaetory re.sults fo!li>w irradiation or .surgical 
ablation. Before and during tiie ri'jjroduet ive ages the maintenance of 
mefistrsial and reproductive funefifuis demands a Iri;d of less radical 
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The highly nei’voiis woman is ill ada])lcd both to radium and roentgen 
therapy because of the distressing sequelae which frequently attend the 
induced menopause. In this type of woman, hysterectomy with ovarian 
conservation yields bettor results. 

Technique of Applicetiion . — ^^Ye pi’cfer general anesthesia becaiTse it 
permits a more accurate ijelvic examination. The uterine cavity is ex- 
plored with a sound and a curette in order to eliminate an organic 
lesion such as retained seeundines, pedunculated submucous tumors, or 
carcinoma. The length of the uterine cavity is measured and 50 mg. of 
radium, filtered with 1 mm. of platinum, is encased in a soft rubber 
tube 2 nun. in thickness and of a length eorresi)onding with that of the 
uterine cavity. The radium should bo in the top of the uterus. In 
order to prevent slipping of the rubber tubing, the external end is 
sewed to the anterior lip of the cervix as advised by Furniss. As an 
added safeguard, the vagina is packed. When the radium is to be i^^ 
place for eight hours or more, a permanent catheter is placed in the 
bladder. The patient remains in l)ed for two or three days and is usu- 
ally sent home on the fourth day. In properly .selected ca.se.s, the intra- 
uteriim application of radium is attended by no mortality and a mini- 
mum of morbidity. Nausea and vomiting commonly occur so long as 
the radium remains in the uterus, but they rapidly subside with its 
removal. During the earlier years of our experience, when the radium 
was filtered inadequately, a i)ersistent and annoying leucorrhea was a 
common sequel. This has been eliminated almost entirely by the filtra- 
tion now enphoyed. 


Dosage . — The initial dosage of radium is of paramount importance. 
This decision depends not only upon the incidence of controlled bleeding 
which can be anticipated from a given dosage but also upon the inci- 
deiiee of amenorrhea and severe meno])ausal symptoms which may fol- 
low this dosage. A study of our results emphasizes certain general 
principles which ai-e pertinent. Individual variation in susceptibility 
to the effects of radium is not uncommon a)Kl, for obvious reasons, 
this fact is of importance in treating young women. When analyzed 
in groups and by decades, our findings suggest that betAveen twenty and 
tliirty years of age the ovaries are resistant or they possess a strong 
recuperative power, for in not a single instance did a permanent amenor- 
rhea develop despite the fact that some of these patients had been given 
a fairly large dosage. Increased .susceptibility to radium begins after 
thirty and gradually increases, reaching its height in patients" who con- 
tinue to menstruate after fifty. Further, the incidence of ])ermanent 
amenorrhea and severe menopausal symptoms runs parallel \mtil forty 
when as amenorrhea increases Avith a given dosage of j-adium, severe 
menopausal symptoms decrease until betAveen fifty and sixty the inci- 
dence of these symptoms is almost negligible. 

From our study of the effects produced by varying initial dosao-es 
during the different decades, we haA^e draAATi conclusions AA^hich goA’ern 
us in our AAurk and these Avill be summarized briefly ; 

Radium is rarely indicated in the treatment of patients under tAventv 
years of age. When it is found ncee.ssary, the initial dosage should not 
exceed 200 mg. hours. 


BetAveen tAventy and thirty, our results shoAv that a dosao-e of 400 
mg. hours can be administered safely. This dosage will be more than 
80 per cent efficient in the control of bleeding, but a ferv patients Avill 



Society Transactions 


NEW YOEK OBSTETRICAL SOCIETY 

MEETING OF FEBBUAEY 9, 1937 

The following pinjcrs were presented: 

Worth-Wliile Surgery In the Newborn. Dr. .Tames A. Harrar. (For original 
article, see page GCl.) 

Incontinence of Urine in the Female, the Urethral Sphincter Mechanism, 
Damage of Function, and Restoration of Control. Dr. William T. Kennedy. (For 
original article, see page 57G.) 

The Bissell Operation for Cystocele. Dr. Hermann Grad. (For original article, 
.^ee page 589.) 


MEETING OF MABCH 9, 1937 

The following papers and discussions were presented : 

Testicular Tubular Adenoma (Pick). Dr. James 11. Jliller. (By invitation.) 
(For origrinal article, sec i)agc GSO.) 

Methods and Results of Treatment in Carcinoma of the Cervix at the Me- 
morial Hospital. Dr. William P. Hcaly and Dr. E. L. Frazcll. (For original 
article, see page 59.'>.) 

The Effect of Pregnancy on Malignant Tumors. Dr. Frank K. Smith. (For 
original article, .see j)age GIG.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF FE III! FA BY 3, 1937 
The following jiajier wa.s presented: 

The Vascular Factor in the Toxemias of Late Pregnancy. Dr. Nicholson J. 
Eastman, Baltimore, Itld. (For original artiide, see jntge ol'.l.) 



KKENIM’AYNK 


FUNCTIONAL UTERINE HEMORRHAGE 


697 


measures. Tlie blood coagulants are moderately successful in checking 
tlie bleeding but reeuri-ences arc common. Snake venom offers promise 
of satisfactory results. The ideal endoerinotlicrapeutie substance, which 
has not yet heen produced, would stimulate normal ovarian rhytlim, 
thereby causing normal endometrial changes. The present hormone 
therapy in the form of urine or placental prolan and corpus luteum 
extracls is purely suhst.itut.ional. The administration of thyroid ex- 
tract, alone or in conjunction with other endocrine products, is usually 
advisable. Use of the luteal hormone is .still in the experimental stage 
as to both dosage and permanency of results. Prolan therapy when 
administered to young women is effective in approximately 75 per cent 
of the cases. 

Of the lc.ss radical surgical procedures, curettage is harmless and may 
bo curative. Irradiation, when directed to the spleen, is moderately 
successful in checking the bleeding but is of little permanent value. 
Adequate ovarian roentgen irradiation controls the bleeding but car- 
ries Avith it the danger of a jiremature menopause. Intrauterine radium, 
in properly regulated doses, is generall.y effeetiA'e Avithout permanent 
alteration of the menstrual or reproductive function. 

The authors believe that functional bleeding of the preclimacterium 
should be treated by curettage and the immediate application of intra- 
uterine radium. During adolescence and middle life, hormonal and 
other forms of conservative therapy should be given a trial. Should 
this fail, curettage Avith or without the application of radium, depend- 
ing upon conditions, is indicated. If radium is used, due regard 
should be given to its contraindications and to cautious regulation of 
the dosage. Hysterectom.v Avith oA’arian conservation is indicated AA'hen 
other methods haA^e failed or A\dien some contraindication to irradiation 
exists. 
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the interval state, they found in tlie majority of instances tlic Ga to 
vaiy between 11.6 and 12.S mg. per cent, of K between 19 and 27 mg. per 
cent, the relation between K and Ca being 1.4 :2.1. Premenslrnaliy the 
Ca often rises, but not above normal levels, while at the same time the 
K becomes lower, clianging the relation of K to Ca to 1.29:1.91. In 
the few observations made during the flow, the relation of K 1o Ca was 
1.03 :2.1. 

Noteworthy calcium changes in connection with the menstrual func- 
tion, on the other hand, are denied by INIatlers and Huebbe,*'* who em- 
phasize that their re.sults coincide with the more recent findings of 
various German investigators. In an article on blood chemistry Pueher 
and others”’’ .state that blood cholesierin ri.ses in the week after the flow, 
that calcium is highest during the flow, and that there is a noticeable 
increase of chlorides, uric acid, and creaiiniue during the bleeding. 

In connection with cholesierin changes in the blood, we might here 
refer to observed li]ioid changes in the endometrium. In a discussion 
of the lipoid contents of the endometrium, GohliselP® mentions that 
Bellini found lipoids in larger quantities only during the intermen- 
struum, diminishing in the premenstrual .stage. Wei.shaupt and Froboc.se 
failed to a.sccrtain any change in ]ij)oid contents connected with the 
men.strual cycle. A.schhcim observed that large fiuantitics apiiear in the 
premenstrual endometrium and Gohlisch now confirms thc.se latter find- 


ings. 

Pukase”' invc.stigatod bilirubin variations in the blood .serum of 
healthy nurses. There is a definite increase prcmenstrually with fall at 
the onset of the flow. He found this was mo.st marked in girls who 
menstruated regularly, had a moderate blood lo.ss, and only .slight sub- 
jective .symptoms. 

A paper of Do Lisi”® deals with the relation of adrcnalcmia to men- 
struation. The adrenalin contents of the blood are the highe.st just 
before the flow and di'oj) with its beginning. He em])hasize.s the striking 
parallelism between adi'cnalin and blood jii-cssurc curves. Anofhci’ 
Italian investigatoi-, Barbcra,”” found that in healthy, noi-mally mcn- 
.st mating girls, between nineteen and twenty-eight years old, there is 
consistently a rise of blood j)re.s.sure between 2 and 7 mm. Hg on the day 
before the flow which disajijiears with the start of the flow. 

Garufi and Ruggeri’'"’ made 1034 blood suyar determinations on 93 
women with iu)i’mally functionating genitalia and 41 women with gyne- 
cologic disturbances. The lowest levels were always encountered in mid- 
interval. There follows a gradual ri.se with lemj)orary fall within 
fourth or fifth ]>remenslrual day and a new rise at its peak at time of 
start of flow. (Jradual fall begins on the thii’d day of the flow down 
to minimum conccnti-ation on the Iwcll’ili day. These changi.’s are most 
marked in normal, healthy women but may become rather irregular 


in the prc.sence of gynecologic ailments. 

Bufinger’”’ asei-ibes the inci-cascd blood sugar level in connection with 
the menstrual flow to incrca.sed transformation of glycogen into l)!ood 
sugar exjtressed in a lowering of gfi/cof/m contents. However. 
Kinoshita’'- thuiies any consistent a!t»‘ralions ui' the blood sugar h'vcl.s 
in connection with tin* mensti-ual cyele. NoteWftrthy in this connection 
are the stttdics of lliguehi and Yarnashila’'’''' who found the premenstrual 
cmlometrimn to contain large amounts of glyeogen while* only traces can 
be disi'overed in tin* mucosa of the intei val. 
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saline solution to concentrations between 1 :1000 down to 1 :100,000, and 
then permitted to diy slowly on a glass slide. Crystalline figures thus 
forming are irregular from blood taken during tJie intermenstruum, but 
are increasingly more concentrically regular the nearer to the expected 
next flow the blood is obtained. In the postmenstruum the figures be- 
come starlike. These changes in crystallization were proved to be 
dependent on endocrine changes by means of experimental administra- 
tion of either follicular or anterior pituitary liormone. 

In this connection, we may refer to the claim of Selous and Perry- 
man^'”' tliat during the flow period the surface tension of the urine be- 
comes much lower. They feel unable to state wliicli particular con- 
stituent is resijonsible for this change. 

Hubert investigated 16 dilferent biologic functions on 6 normally 
menstruating women, all active in different occupations. More or le.s.s 
marked variations were noted in regard to weight, temperature, systolic 
blood pressure, pulse pressure, pulse rate, size of thyroid, all controlled 
daily, and of hemoglobin, red and white cell counts and red cell sedi- 
mentation time, all eontiulled four times within a cycle. With the sole 
exception of the sedimentation time, none of all the other changes could 
be brought into direct connection with the particular cycle phases and 
more likely seemed dependent on other external factors. 

B. Edema . — In 1933, Thomas”’ reported two eases in which only at 
the time of the menstrual flow a marked edema develo])ed coincident 
with headache, blurred vision, and noticeable congestion in the eye- 
grounds. In one of the two women, the results of administration of 
{interior pituitary -like urinary extract were “.spectacular.” The edema 
did not appeiir at all or was onl.y very .slight. A similar observation of 
“edema of unknown origin during menstruation” was described by 
iVIolnar.”* This girl, twenty-two years old, suffering from a ])ulmonary 
tuberculosis, developed just before or with the onset of liow an edema 
of the face and on both lower extremities up to the knees. It wfi.s ascer- 
tained that with the {ijiproach of flow time there occurred a gradually 
increasing retention of water and .sodium chloride, manifesting itself in 
an hyperchloremia and marked hypoalbuminosis. There is another 
report of a ease .seen by Atkinson and Ivy,”’’ In this forty-sevcn-ycar- 
old woman, an edema of the feet and legs Imd )-egularly recurred since 
menarche at tlie age of thirteen. The jiitting swelling started one week 
l)efore fiow and disappeared within a week after its cessation. At the 
lime of the report, this condition had been jirevented for one year by the 
administration of emmenin, after Ihcelin had proved ineffective. 

Among the many physiologic and biochemie, outside of mental {ind 
emotional, changes occurring in women in connection with the menstrual 
cycle, in the belief of Sweeney,”^ too little attention has lieen paid to 
recurring edema. Patients often complain of tight and stuffy sensations 
felt in the abdomen, liands, or feel jast before or during the menstrual 
flow, ^lore careful observation will show pitting and often rapid 
increase in weight which nmy amount to several pounds. Controlling 
the weight of 42 healthy young nur-ses, Sweeinw found that appro.xi- 
mately 30 per cent of them showed a gain of 3 or moj-e pounds usually 
pisf before the fiow. 5^oine showed true pitting edema. In his oi>inion, 
this phenomenon is more likely due to changes in the endocrine !tml 
svmp.'ilhetie nervous systems than to temporary renal insufliciency or 
changes in blood const it ucnt.s. Marked weight changes in connection 
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Exhaustive investigations undertaken by Bloecli and BergeP"* tend to 
reaffirm the widely accepted view of. a definite influence of periodic 
changes in ovarian activity on tlie carhohydrate metaholism. Tliej^' ob- 
served that in regularly menstruating women during the premenstrual 
and menstrual stages the outcome of a dextrose tolerance test is different 
from that made during the interval. When done near flow time, the test 
shows an exaggerated hy]ierglycemia with earlier maximum, a marked 
subsequent hypoglycemic phase, and occasionally a second peak. This 
is not the result of menstrual impairment of the hepatic parenchyma 
or of abnormal I'csorpl.ive conditions in the ga.stroinlestinal tract but 
is the manifestation of an inei-eased irritability of the autonomic nervous 
system. This deviation is mo.st marked in women with a sympathetic 
dysharmony in whom an alimentary glycosuria often appears during 
the menstrual flow. 

Later in this review we shall siieak of a glucose fermentation inhibit- 
ing substance in the blood described by Mommsen and Thysscn.^“-’'’ 

Also galactose tolerance tests show an increased assimilation during 
the premenstrual and menstrual periods as manifestation of alterations 
in neurosympathetic and hormone sy.stems. In this connection, the fact 
may be mentioned that identical observations and conclusions have been 
mentioned by Ehrenfest’"® in a paper published in 1924. In it, it was 
pointed out that on women still in the childbearing period of life sugar 
tolerance tests should be made in the intermenstruum. 

Since this premenstrual speeding up of the earbohydrate metabolism 
immediately increases with the start of a pregnancy (for this reason 
having been used as a pregnancy te.st), the phenomenon strongly sup- 
ports the conception that premen.strual local and general systemic 
changes represent consistent preparation for the demands made by the 
implanted ovum for adequate nutrition. This point is emphasized by 
Muehlboek^ in a review of more than 100 papers, dealing with changes 
in the various metabolisms during the menstrual cycle. He also states 
that changes in hasal metaholism are dependent on so many external fac- 
tors that it becomes impossible to determine exactly tlie significance 
of a iiartieular phase of the cycle on such changes. In his opinion, 
there are no really reliable methods available for studying the fat 
metaholism, and reported findings in regard to varying levels of 
cholesterol in the blood in relation to the menstrual cycle are contra- 
dictory. All such studies should be done by means of long-continued 
observation of the same individual, since mere comparison of data from 
several individuals, Avhich is commonly done, of necessity is unreliable 
and valueless for conclusions in regard to tlie influence exerted by a 
particular phase of the cycle. 

Guggisberg,^®' in a study on female rats, found that their basal metab- 
olism does not change Avith the phases of the estrus cycle and remains 
unchanged either after castration or after injection of relatively large 
doses (10,000 M.U.) of follicular hormone. Also in women with definite 
ovarian deficiency, he claims, normal basal metabolic rates can be found 
which are uninfluenced by administration of OA'^arian hormones. He con- 
cludes that ovarian acthdty plays no role in basal metabolism and could 
influence the latter only indirectly by Avay of the thyroid. 

Interesting observations on the influence of the menstrual cycle on 
Na Cl crystallization in blood serum liaA'^e been described by Bergauer, 
Boueek and Podrouzek.^®® A drop of blood serum is diluted Avith normal 
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culaloi'y conditions in tJic skin due to increased irrilaliility of tlie vaso- 
motor system, tJiougli pliysical and chemical factors acting on the skin 
may play a role. Both endogenic and exogenic factors, in his opinion, 
may be of importance in the etiology of the so-called menstrual derma- 
toses. 


Gara.ssi^*' and also G'uthmann and NageP-'^ confirm the previously 
reported findings of Dietrich and Ellinger, that the shin sensitiveness to 
idtmvioJci rays varies in the different phases of the menstrual cycle. In 
the week before, and on the first day of, the flow in about one-half of 
their iiatients, the resulting erythema became unusually intense, a fact 
worth considering when using ultraviolet radiation for therapeutic pur- 
poses. Guthmann and Nagel sugge.st that this change in sensitivity is 
connected with alteration in cation-ion relations of the blood through 
variations in calcium, iiotassium, and iron contents (see previous refer- 
ence to a paper of Schejietin.sky*-'^). 

^Vc may in this connection mention a paper of Wright and Collip^-^ 
on nasosexAial relationship, manifested in the effect of estrogenic hor- 
mones on the nasal mucosa. Bresgen (in 1881) probably as the first 
observed a generalized congestion of the nasal mucosa during the 
menstrual flow, but to Mackenzie (1884) belongs credit for the finst 
accurate de.seri])tion of this nasal phenomenon. The subject attracted 
more general attention through the work of Flic.ss (1897) who described 
the “genital .spots” in the no.se, and by means of apiflications to these 
spots successfully treated some cases of dy.smenorrhca. Since then 
writers occasionally mention a special nasal type of dysmenorrhea. 
Since Seifert’s exhaustive review of the literature on nasosoxual rela- 
tions (published in 1912), contributions have become scarce. 

Wright and Collip reopen the interesting question by being able to 
show that in the female macacens the mucosa covering the concliae re- 
sponds .specifically to the administration of estrogenic hormones. They 
also a.sccrtained that in the mature animal the conclial mucosne become 
hypcremic and swollen in a certain state of the sex cycle, exactly like the 
sex .skin of tlie i)erineum. Similar inve.stigations are now carried out 
on young nulliparous and jn-egnant women. It has become ajiparent 
that ovarian hormones oxerei.se a specific, physiologic influence uj)on 
the mucous membrane of the eonchae, both during the men.strual cycle in 
monkeys and during jiregnancy in the human female. 

1). Nervous Sjistem. — I'lxact investigations in regard to changes of 
motor activity of adult women in relation to the diffi^rcnl plia.ses of the 
menstrual cycle, seemingly for the first time, have been attemj)ted by 
Billings.’-'’ l\Iotor activity was meas\ired by means of a pcflornetcr and 
checked against simultaneous estrogen levels in the blood. Billings 
no1ie(‘d a sudden ami marked ))ostmenslrual inertsise of activity which 
gradually regresses to a minimum before apj)roach of the next f)eriod. 
Me conelm.hs that there .seemingly exists a direct relation between motor 
activity and estrogen contents of tiie blood. 


Observing most earefidly six liealthy young women in regard to 
variations in mental ahitiiy and vmilal artivitji, llnbert’'"' was able to 
deterinim* tluetuations Imt elaims that tlnw cannot be traced din-etlv to 
j>nr1ieular tdmsos of the menstrual eyeh'. Tailing issue with Aschner.' ’ 
Hiehter”' argm^.s timt any immediate causal relation iH-tween meristrual 
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with menstruation liavc also been recorded by Stewart.“° Cursch- 
mann^^® discusses two cases of diffuse and transient climacteric edema. 

C. Oilier Skin Manifesiafions.--TIerpcs in connection with menstrual 
flow is repeatedly mentioned in literature. Abraham”' describas a case 
of intermenstrual herpes. This woman, thirty-five ^’■ears old, for the past 
two and one-half years had a vesicular eruption under the breasts which 
every month disappeared for about one week, namely from the day 
before onset of floAv until about three daj^s after its termination. Urbach 
and Kitamura^^® report an instance of typical neurodermatosis. This 
particular type has been termed dermatitis dysmenorrheica by Polland 
and Matzenauer, because they were able to establish its etiologie relation 
to an increased elimination of prolan A and decreased appearance of 
follicular hormone in the urine. In this new ease premenstrual aggrava- 
tion was marked. She had been unsuccessfully treated for years with 
all forms of dermatologic therapy. Tlic condition was improved, though 
only temporarily, by progynon. 

Another form of menstrual dermatosis is an erythema on the lips and 
chin which, in a twenty-five-year-old patient of Fagioli,^^® regularly dis- 
appeared Avith the onset of the flow. Peculiar ulcerations of the vulva, 
vagina, or mouth have been ascribed to anomalies of endocrine function. 
Wien and Perlstein^-” in a report of such a case offer a review of 29 
similar nonvenereal ulcers collected from the literature. Kaufmann^®^ 
saAv such vaginal ulcers in a Avoman thirty-three years old. Since they 
proved refractory to all therapeutic efforts and the patient Avas amenor- 
rheie, he thought of the possibility of a hormonie disturbance. Treat- 
ment AAuth OA'ariah hormones temporarily restored the menstrual func- 
tion, and the ulcers became much smaller. With later return of the 
amenorrhea, the ulcers again began to spread and repetition of injec- 
tions of ovarian hormones once more AA^as foUoAA^ed by reappearance of 
fioAv and complete cicatrization of all ulcerations. In a patient of Ziser- 
man,^®^ ulcers in the mouth and occasionally on the Amh^a appeared 
periodically three days before the scanty floAV for many years, and then 
persisted during the floAV. During a pregnancy, the ulcers did not appear 
and this suggested the possibility of endocrine dysfunction as the 
etiologie factor. Ziserman, therefore, gave this patient 50 R.U. of 
anterior pituitary-like substance, subcutaneously, every other day. 
Prompt improvement Avas observed for three successive periods. Then 
this merely substitutiA^e treatment AA’as replaced by x-ray stimulation of 
the patient’s pituitary gland. No ulcers appeared for the next four 
months, then there occurred one sliglit recurrence and none since. In 
the meantime, the menstrual floAvs had become regular and normal in 
quantity and duration. 

Some time ago, bj'' means of capillary microscopy, a pi’emenstrual 
spastic state of skin capillaries has been ascertained! On the basis of 
this spasticity, GeberP-® explains his oaaui obsei’A'ation of a typical delay 
in ^ dermographic reaction to skin irritation in premenstrual AA'omen. 
With approach of the time of expected Aoaa', the reaction intei'Aml gradu- 
ally becomes shorter, and the reaction becomes maximally prompt AAuth 
onset of flow. Then the reaction time rapidly increases and Avith termi- 
nation of bleeding again is, approximately noi’mal. 

^ Preund^^^ calls the^ attention of radiologists to the important fact that 
3Ust before and during the floAV the skin usuallj’ is more sensitive to 
x-rays than at other times. As explanation he suggests abnormal cir- 
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with general malaise and headache of the mother and great restlessness 
of the infant. They refer in this connection to the menotoxin question, 
of which more will he given latei\ 

F, Gastrointestinal Tract . — Dyspeptic symptoms, such as anorexia, 
nausea, and vomiting, are frequently observed even in healtliy women 
near or during the menstrual flow. They indieate a close relationship 
between gastric and genital functions, but according to Schlange,'^' the 
gastric disturbances are not, as often claimed, determined by clianges in 
gastric acidity. In 25 women he found the variations in acidity before, 
during, and after bleeding to he very slight. A medical man studying 
gastric acidity in women needs not consider the menstrual phase. 

Menstruation, in the belief of many women, affects their intestinal 
function. Halter and Pape’’*'’ ascertained lliat among 48] normally 
menstruating women, 1.2 per cent claimed that, they become constipated 
during the flow, and 9.1 per cent that defecations become more frequent. 
Among chronieallj' constipated women, about. 20 per cent asserted that 
at the time of the menstrual flow they have normal, spontaneous bowel 
movements. 

Roentgenologic observations of inte.stinal motility made by Halter and 
Pape, with barium meals under continuation of the usual diet, led to 
the conclusion that menstruation influences intestinal peristalsis only 
in a small percentage of eases, and then more often in the sense of stimu- 
lation. Loeper, Lemairc, and Tanzin’“® u-sed dogs in the endeavor to 
find the cause of such changes in gastrointestinal function. The experi- 
ments suggest that follicular hormone alone impedes the secretion of 
bile and reduces peristalsis of the gallbladder. Corpus luteurn sub- 
stance alone rcduee.s intestinal peristalsis, but simultaneous adminis- 
tration of both hormones stimulates bile secretion. According to 
Molinengo’"''’ during the jicriod of the flow, inte.stinal bacteria arc more 
likely to enter into the blood stream. 

0. Other Than Uterine Hemorrhages . — By way of introduction, it 
must be stated that jieriodic hemorrhages from various mucous mem- 
branes can be jiroperly called Hcarinns floivs only when true menstrual 
ntei’inc hemorrhages are absent. 

The aiipearancc of minute subcutaneous hemorrhages, below the area 
at which a rubber bandage has been applied not too tightly for ten 
minutes on the upper arm, is well known as the RumpeULeedc phe- 
nomenon. It is characteristic for certain infectious di.sea.ses (e.g. .scar- 
latina) and for hemorrhagic diathesis. The.se petechial hemorrhaps 
are due to an abnormal fragility of the endothelium of capillaries. 
Stephan (in 1920), presumably as the first, called attention to the fact 
that this test is likely to be po.sitivc in a perfectly healthy woman at 
the time of her menstrual flow. Other gj'necologists (Schrader, Vogt, 
etc.) later confirmed this observation. Beydonhclm and Heinemann’^' 
advanced definite evidence that this lowei’ing of endothelial resistance is 
determined by a lowering of the e.slrogen contents of the circulating 
blood. !More recently, Pistor”- discussed relations of the reticulo-endo- 
th'dial system to the menstrual cycle. Testing the Rum])el-Leedc (or as 
he calls it. the Seydenhelm) phenomenon on 20.5 healthy women, he 
found that the petccliial hemorrhages almost without exe(q)fion can be 
j)rodueed duritig the time of the menstrual flow, but rarely in the first 
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disturbances and depressive stales is improbable in tlieory and remains 
unproved in practice, even tbougb Aschner supports bis theory by seem- 
ingly good tlierapeutic results. 

Contrary to commonly held vicAvs, Peller,^’’- on a A^ery large material, 
demonstrates statisticaliy that attempts at suicide only in about 10 per 
cent of instances coincide Avith the last ])basc of tlie menstrual cycle, the 
highest incidence in this group, among young girls, falling on the first 
day of the floAV. 

In a most interesting manner, A. Mayer^'’*^ discu.ss&s menstruation in 
its Amried and complex relations to life and health of Avomen. Most com- 
monly floAV time is one of retardation in the usual activities of life, very 
rarely a period of stimulation. The extent of this effect is greatly de- 
pendent upon the mental attitude of the Avoman. Tie feels that at the 
time of the menstrual floAv all strenuous, competitive efforts better are 
aAmided. There is no proof that criminal tendencies become more 
marked, though, in his opinion, tlie time of floAV certainly is one of predi- 
lection for suicides. Precocious menarelic often impairs the future and 
particularly the mental development of the girl, and possibly reduces 
her survival chances, in part due to ovarian neAVgroArth and other patho- 
logic conditions accounting for the precocity. As a rule, late menarclie 
is associated Avith early menopause. Long-continued amenorrheas as the 
result merely of external influences, sueli as sudden fright or fear, are 
not rare. Dysmenorrhea often develops primarily on a neurotic .basis, 
may represent a ])rotest reaction, a fear reaction, an escape into disease 
in a milieu of dysharmonic family life, etc. He tliinks tliat at the time 
of bleeding there is increased opportunity as Avell as susceptibility for 
infection, a point to Avhieh Ave shall return later. 

E. Breasts . — Enlargement of the breasts, often associated Avitli some 
tenderness just before and at onset of men.strual floAV, is a common oc- 
currence and is u.sually accepted as part of tlie assumed monthly prep- 
aration for a jiregnanc}'. 

Evans'**’ thinks tliat cyclic changes in the breasts find their best ex- 
planation in a cyclic secretion of ])rolactine, a mammotropie hormone of 
the anterior pituitary gland. He feels that tliis stimulating effect cannot 
be ascribed to ovarian activity, because during pregnancy estrogenic 
substances actually depress prolactine secretion. Gabrielianz^®'* em- 
phasizes that excessive pain in the brea.sts usually is observed in associa- 
tion Avith some anomaly of the menstrual function. In his belief, it is due 
to an OA'erproduction of corpus luteum hormones Avhich leads to hyper- 
plasia and increased desquamation of the epithelium of the milk ducts. 
In his detailed study of the relation of clironic mastitis to hormones, 
TayloH^" states that the prememstrual hyperemia of the breasts is an 
obAnous fact. The painful bi’east, in its simplest form, exhibits an 
exaggeration of thase premenstrual Amscular changes. In his opinion, 
no histologic proof has CA’cr been furnished for the idea that swelling 
and pain could be due to a distention of the duets Avith desquamated 
epithelial cells. 

As AAull be shoAvn later, this point is of some importance in reo’ard to 
therapeutic administration of follicular hormones. ' 

Temporary reduction of the diastase contents in the milk of laetatino- 
women during the period of menstrual floAv is claimed b.y Steinert and 
Jrapp. \ ery marked decrease of diastase often is found associated 
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was reported by Peters.’'’'’ A twenty-five-year-old woman, since child- 
hood suffering with severe migraine attacks always concurrent, with 
menstrual bleeding, died suddenly at the time oi onset of a regular flow. 
At autop.sj^ there were found hemorrhages into all cerebral ventricles 
and aqueduct, but there were no pathologic lesions to account for them. 
Peters concludes that the only possible explanation could be intense, 
vc.ssel .spasm incident to beginning of menstrual flow. 

Hoff’-''’” very recently reported in detail observations made on six 
patients in whom cerebral disturbances occurred immediately before 
the expected period, leading to death in four of them. Autopsies in 
two patients showed diffuse hemorrhages in areas of the brain char- 
acterized by unusual proliferation of the glia. In two cases tlie clinical 
diagnosis of subarachnoidal hemorrhages seemed most acec])tablc. In 
one ease, it seemed likely that there were syphilitic cerebral lesions. In 
the sixth ease, a hemorrhage occurred from an aneurysm of the median 
meningeal artery. In five of the ca.sc.s, a direct connection between tlie 
acute cerebral lesion and the menstrual function was strongly suggested 
by the fact that for some time before certain cereliral .symjitoms a]i- 
peared only premenstrually, while at otlicr phases of the cycle these 
women felt perfectly well. In four of the six patients, these sym])toms 
previously had been diagno.sed as migraine. Only in the instance of 
ruptured aneurysm could a direct connection to menstruation be 
doubted. 


H. Postoperative Complications. — Poiiova’"” warns against tmy long 
operations under general ane.sthesia during the time of flow. A statisti- 
cal study of Hubert’''* would indicate that posto])crntivc complications 
are about of average frequency in women operated upon during the flow, 
but they apiiear in higher frequency when the operation is performed 
in the second half of the cycle and particularly in tlie premenstrual 
week. He suggests tliat tliis fact may be related to changes in the 
antibacterial faculty of the blood which at tliat time is lowered. 

The common ])osto])erative leucocytosis, Klein’"''’ a.sscrts, is greatly 
protracted and does not disappear witliin the usual four or six day.s if 
the woman at time of o])eration Avas in the ju’emen.strual stage. Not 
quite clear seems a discu.ssion by Wheeler’"'’ of the effect of ovarian 
activity on wound healing. In a girl of seventeen years of age, the ab- 
dominal wound after a cholecystectomy and appendectomy failed to heal. 
There appeared in intervals a sanguineous di.scharge which “roughly 
coincided” with menstrual flows, though biop.sy did not reveal endo- 
metrial tissue in the wound. Failui’e of all efforts to ])i'ocure complete 
closure finally induced him to remove both ovaries (that is, he made an- 
other laj)arotomy !). This operation was folloAved by prompt and conu 
plete union. Wheeler ladrains from offering any explanation for this 
seeming r(>sponsibiiity of ovarian function on the failure of healing. 

According to the observations of Stetten,’"' it is almost certain that 
the postoperative course of (;ven very ill jialieiits will be smooth and 
uneventful, if after an abdominal operation the woman flows either 
at time or befjire the next exjieeted jieriod. (This really means that he 
(“iiher cuntrmlicts Hubert's aforementioned view concerning increascfl 
ri.sks in premenstrual operation.s or that he removed in many of his i>a- 
licnls the last corpus lulcum.) 

T. Various Disrasts . — In trmieral the relation between menstruation 
and disease is twofold. An cxistinsr disea.'-e may disturb normal men- 
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half of the cycle. He suggests that the endothelial system is indirectly 
influenced by the ovarian hormones by way of alteration in blood 
eholesterin, 

Kieser^^^ cmiihasizes the relative frequency of hemorrhages from nose, 
rectum, hladder, and even retina accompanying or vicariously replacing 
uterine menstrual flows. Hemorrhages of this sort from the lungs, in 
his belief, possibly as a rule originate from unrecognized tuberculous 
lesions, and when observed in amcnorrheic women do not represent then 
truly vicarious flows. He feels certain that in one of his patients, how- 
ever, he succeeded in establishing the possibility of a vicarious, non- 
tul)ercidovs hemoptysis. The details of this case are very interesting, 
but cannot be given here. 

A paper of Paschke^^-* deals with characteristic changes in the mouth 
in connection with the menstrual flow. Various parts of the gingivae 
become congested and swollen. They often bleed spontaneously and 
rather freely in eomieetion with all dental manipulations or operations. 
This periodic hyperemia in some eases accounts for recurrent aphthous 
soi’es and labial herpes. 

Predescu-Rion^^'’' asserts that systematically repeated laryngoscopic 
examinations reveal in many young women a characteristic, premen- 
strual stasis, infiltrated swelling of the pharynx and vocal cords, account- 
ing for burning sensations and a dry cough, occasionally causing slight 
admixture of blood to the sputum. 

A hyperemia of the urinary Madder and especially of the trigone, as 
expression of the general, pelvic hyperemia, according to Saitz,“® can 
be invariably found on cystoscopic examination made on the first day 
of the menstrual flow. Not so I’arely small hemorrhagic spots or a small 
hematoma can be seen near the trigone, and for this reason at this time 
often er.’si;hrocytes will be discovered in the Catheter urine. Naturally, 
this condition of the bladder mucosa will predispose the bladder to in- 
fection. There are cases known in literature of free hemorrhages from 
the bladder associated with the menstrual flow, occasionally also vicari- 
ously replacing the latter. 

A most unusual case is reported, in a medicolegal journal, by 
Kuschelew.^^' A thirty-eight-year-old woman died suddenly just at the 
time of the expected menstrual flow. Autopsy showed that she had 
succumbed to a massive intestinal hemorrhage. Since no apparent cause 
for such a hemorrhage could be discovered, Kuschelew interprets this 
as a ease of fatal, intestinal, vicarious menstruation. 

Poos“® states that the appearance of eye diseases of various kinds or 
their temporary aggravation in connection with menarehe, and particu- 
larly the exact coincidence of such aggravation with the periods of flow, 
are well knovui in ophthalmic literature. In this latter connection, many 
observations have been recorded in connection with functional eye dis- 
turbances or such inflammatory conditions as blepharitis, conjunctivitis, 
phlyctenular eruptions, keratitis, seleritis, uveitis, optic neuritis, also 
hemorrhages in eyelids, conjunctiva, anterior chamber, glass body, 
retina, and oi'bita. ^ In 1920, Groenouw published a comprehensive sur- 
vey of this entire literature. Poos reports 2 cases of bilateral, extensive 
conjunctival hemorrhages appearing always simultaneously with the 
menstrual flows, ascribed by him to changes in the vasomotor system. 

Decidedly rarer are coincident hrain hemorrhages. The following 
case, described as “fatal brain hemoi*rhage with mensti’ual migraine,” 
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Hubert’®'’ claims that this faculty is entirely absent in the intermen- 
struum and at its highest point during the flow, thus rendering tlic 
woman more resistant to infection. This explains the normal incidence 
of postoperative complications for operations performed during the 
flow period.’''- 

Diabeies is temporarily aggravated by the secretory jihase according 
to studies made by Introna’®’ on 28 diabetic Avomen. Experiments made 
by Consoli’®- indicate that disturbed oAmrian endocrine function in dia- 
iietic Avomen should not be ascribed, as usually is done, to impaired 
general health but to the maintenance of high blood sugar Ica'cIs Avhich 
result in direct damage to the OAmrian stroma, A close connection be- 
lAveen blood sugar and ovaries, in his opinion, Avas established in anotlier 
series of experiments. A persistent hypoglycemia maintained Avith ad- 
ministration of insulin resulted in complete cessation' of ovulation. 
SomcAA'hat different are the aucavs of Bompiani.’®® In his belief, involu-- 
tionaiy changes in the genitalia and amenorrhea of diabetic Avomen 
are the result of alterations in the anterior lobe of tlie hypopliysis and 
of hypothalamic nuclei Avhich control sugar metabolism. For this rea- 
son in some cases amenorrliea actually iirecedes the apiiearance of the 
typical signs of diabetes. In this manner also is e.xplained the value 
of insulin in reestablishing the regular menstrual cycle and of fecundity 
in amenorrheie diabetic patients. 

Some ncAV facts have been developed in regard to the relation of 
tnhcrailosif! to menstruation. 

Under normal conditions a ])remenstrual rise of tem])eraturc is not 
unusual but ahvays slight. Any marked elevation, therefore, in the 
opinion of Irma Jacoby’®'' must be a.ssumed to indicate a coincident 
pathologic proeo.ss someAvliere in the body. Febrile ])atients almost al- 
Avays Avill .shoAV a furtlier rise of temperature ,iust liefoi'c tlic floAV. That, 
this holds true particularly for tuberculous Avomcn is cmjiliasizcd by 
Jameson’®"' avIio carefully studied 200 patients. IIemo]ityses are iironc 
to occur at this time, and Jameson feels that investigations sliould be 
made to determine Avliether pulmonary hemorrhages at this ])hase of 
the cycle might not be etiologieally connected Avith coincident increased 
capillary permeability, a plienomcnon avc have already mentioned. In 
the opinion of Nobecourt and Bri.skas’®® botli iirimary and .secondary 
amenorrhea are common in tuberculous Avomen and ai'c dependent upon 
the scA’crity of tlie process. cA'cn if it is not situated in the lungs. When 
in these jiatients o\’ai-ian function ceases, usually the tuberculous con- 


dition begins to imjirove. 

Smilovits’®’ interprets menstrual disordei's in tuberculous AVomen in 
terms of disturbances of tlie sympathetic nervous system due to tubercu- 
losis toxins. The menstrual disturbances in these patients, sueli as 
change in duration, amount and interval, and ainenoiTliea or dysmen- 
orrhea are caused by degene.rat I a'c proce.sses in the ovarian parenchyma 
as the result of toxins. The always marked premenstrual fluctuation oi 


temperature is the exjiression of liyperirritability of the temperature 
regulatory center. The pulmonary process is not necessarily intiuencod 


by the menstrual function. 

Jameson’''’’ Acas interested in the question whether collapse thcrap.v 
as well shows a favorahh; effect on concomitant mensinml disorders. 
Dbsciwntions. mad(‘ on 74 tuberculous avoiticii treated Avilh thoracoplaslie 
measures. .shoAveii that such interferenee docs influence the menstrual 
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stiTial function and give rise to disorders, of wliich wo siiall speak later 
in detail. On tlie other hand, the marked somatic changes associated 
particularly with the premenstrual and secretory phases- of tlie cycle can 
either favor the develo])ment of certain diseases, espeeiall.y infections, 
or can alter the usual course of a coexisting disease. In this connection 
two facts of great practical significance have to be pointed out: (1) 
Patients suffering from almost any kind of disease or chronic discomfort 
are prone to stale that tlie trouble is aggravated by ''menstruation,” b,y 
which, as a rule, is meant the menstrual flow. On more careful ques- 
tioning, the physician usually can ascertain that this aggravation some- 
times occurs during the Avceic preceding tlie flow, sometimes during the 
flow, sometimes in the po.stmenstrual week and, at least occasionally, also 
in the intermenstruum. Such information, in part due to the loose man- 
ner in which the term menstruation is used, docs not suggest any unto- 
ward effect of the premenstrual or flow jihases but rather proves its ab- 
sence. (2) "When a patient definitely asserts that gastric disturbances, 
pain in the pelvis, breasts, or head, and other marked discomfort appears 
only immediately before or during the flow, such molimina can be con- 
sidered as due to menstruation only when a careful examination has ex- 
cluded the existence of any pathologic condition in any of these organs 
which might give trouble only at this phase of the cycle. 

Diseases, rc.sulting in general debility, are known to interfere with 
normal ovarian and menstrual function. 

Kuramsehina,^“” studying 72 women in a leper colony in Astrachan, 
shows that leprosy is prone to lead to late menarche, amenorrhea, and 
hypoplasia of the uterus. A secondary atrojihy of the adrenals accounts 
for bronze color of the skin of lepers. 

New statistics on the effect of opivm have been supplied by Ko.’°^ Of 
100 female opium addicts, only a minority failed to show some harmful 
effect on genital function, usually manifested in scanty flows or prema- 
ture menopause. 

We will have to say more about menotoxins later in tliis review, but 
will mention here an article of Rugh*®® in wliicli he describes acute at- 
tacks of arthritis in the knee and wrist, recurring regularly during the 
bleeding pliase, in his opinion, probably having some relation to meno- 
toxins. 

The varying effects of diseases of mo.st endocrine glands, and espe- 
cially of the thyroid and pituitary, on menstruation are generally ap- 
preciated. 

The temporap^ pelvic hyperemia, relieved witli the start of the men- 
strual flow, satisfactorily explains increased discomfort or pain of pelvic 
inflammatory processes during the premenstrual week. 

Schmidt^ and LaBaume^-’® refer to the fact that in cases of gonorrheal 
infections it is customary to examine the vaginal secretions before or im- 
mediately after the. menstrual flow, because inereased secretoi-y activity 
of the glands at these times is likely to bring hidden gonococci to the 
surface. On a large group of prostitutes under official control, they 
ascertained that the largest number of positive smears will be found 
when made between the third and fifth day of the flow. The practical 
importance of this observation is obvious, particularly because, as a 
matter of fact, such smears relatively rarely are made during the flow. 

Reference already has been^ made to probable changes in the hac- 
tcricxdal power of the circulating hlood in various phases of the cycle. 
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aiitiiitrin-S (2 c.c. daily for ten days prior to flow) was followed l)y a 
sharp rise in the polymorphonnelear neutrophiles on first day of flow in 
January, 1933. Two weeks later the patient caught “a severe cold in 
the head,” which was followed by diarrhea. The neutrophiles grad- 
ually dimini.shcd. She developed an abscess on the buttock and died in 
February, approximately at the time of the exjiected flow. 

It seems a noteworthy fact that about. 80 per cent of all reported 
eases of agranulocytic angina have occurred in females. That tlie ques- 
tion of etiology, however, is ]iot yet .settled can he seen from a repoil, ])y 
Embleton.’^^ He deserilies a ease of rhythmical agranulocytosis in which 
the rise and fall in leucocytes did not .stand in any relation to the men- 
.strual periods “in contradistinction to the connection usually found in 
rhythmical eases.” The extraordinarily regular rhythm in this ease .sug- 
gested to Emhleton that it possibly expre.sses tlic life cycle of a parasite. 

Sometime ago writei-s mentioned that .strikingly often scfirlcl fever 
attacks will be found coincident Avith the menstrual flow. The idea 
thus developed that, like in instances of scarlatina during the puerperal 
.state, uterine infections favored dui’ing the secretory phase of the cycle 
the causation of this di.sea.se. Already in 192G, Benjamin, however, had 
called attention to the fact that, as a rule, the eruption does not follow 
l)Ut precedes the beginning of the flow. Diensi and Noter’"'' studied 
219 cases of scarlatina in regularly menstimating women and found that 
in 05 (about 25 per cent) of them tlie eiaiption appeared during the 
I)eriod of the flow, wliich tliey considered to be entirely within the limii.s 
of j)robability. Thus they concluded that even this higii incidence does 
not supi)ort the assumption of a cau.sative endometrial wound infec- 
tion. Bluemel''''’ finds fault with their metliod of calculation. Fignilng 
on a twenty-eight -day cycle and a four-day flow, only a])proxima1oly 
14 per cent of adult women are men.sl mating at a given time. There- 
fore Dienst and Netcr. in the opinion of Bluemel, have proved an inci 
deuce higher than could l)e ex])ected, but lliis higher incidence probabl\ 
is due .solely to the fact that the appearance of scarlet with its a.sso- 
eiated fever in a ceilain numI)or of cases may hasten the appeai'ancc of 
the flow. A recent i)aper of Menningei-Lei'chenthaP"" (l(*als with the 
relation of fever to menstrual function. He red’ers to the well-known 
fact that sudden emotional ti-aumas arc i)ronc to be followed immedi- 
ately by menstruation-like flows Avhich probably are anovulatory flows. 
It is possible that conditions arc different with flows out of regular 
time, lately .*^0 often seen in women dining influenza attacks, because a 
.suddmi rise of temjiei-nture may cau.se a premature ovulation. He em- 
[ihasizes the often recorded ob.sc-rvat ion that fever artificially ])roduced 
for thmsipeiltic puriio.ses, e.g., by intravenous injection of tyjihoid vac- 
cine, leads to jiremature appearance of the ne.xl ex}»ecteri men.strnal 
fhnv. Efi'orts liave beeii made to treat oligomenorrhea by means of 
artificial fever. 

Benda, in 192.5. described cyclic variations in c(ll permeability which 
afl'eet the barrim’ between blood ami spinal fluid. .lungebiul and 
Engle’” were interestcfl in the jmssibilify of .such cyclic changes it) this 
barrier playing a role in the development of a They 

found that idood .scnims of four young wommi. obtained either in inter- 
mt-iistnuHO or on the tii.st day of the nienstiaial flow, actually varied in 
tlicir ability of inactivating {Miliomycliti.s viiais in vitro. Thes*- oxperi- 
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function, sometimes proves beneficial, but often actually harmful. He 
thinks that a beneficial effect is chiefly dependent upon an improved 
general condition but warns that even when operation seemingly ag- 
gravates the menstrual anomaly, this docs not signify a deterioration 
in the patient’s general condition. Jameson (in contrast to Smilovits) 
doubts that menstrual disorders in the.se patients could be interpreted 
as maififestation of a to.xemia. An article by Kriech^''''’ is entitled 
“Tuberculo-Toxic Symptoms During Menstruation” among Avhicli he 
includes elevation of temperature. When menstrual flows become pro- 
fuser, return in shortened intervals, and are followed by amenorrhea, 
then, in his belief, the prognosis for the tuberculous process is unfavor- 
able. The use of ovarian preparations for treatment of the menstrual 
disorder frequently aggravates the tuberculous lesion. 

Studying 309 women suffering from pulmonary tuberculosis, Lecloux 
and Carez^'” observed that flow time to these patients often means a 
period of critical incidents, particularly if the disease is in a .state of 
active evolution. They mention a fact which deserves emphasis in view 
of its great practical importance, namely that the common and serious 
accidents inherent to pneumothorax therapy are more prone to occur 
when the operation is performed during a menstrual flow. 

We have previously discussed alterations of blood constitution and 
stated that we shall have later to say more about the question of Uuco- 
cytosis. Frequently the statement is made that the number of leuco- 
cytes increases characteristically in the premenstrual week. This is- 
denied bj’’ some inve.stigators. Stephens and Lavu’ence’^” studied six 
women during two cycles and failed to notice any particular changes in 
white cell counts. On the other hand, they had occasion to observe an 
instance of agranulocytic angina with recurrences at the time of men- 
strual flows. After bilateral ovariectomy no further attacks occurred. 
This patient at times took amidopyrin, and thus the etiologic cause of 
the recurrences is not absolutely clear. More suggestive of a connec- 
tion between cyclic ovarian activity and this disease are the observa- 
tions of Thompson.^’’^ Out of 18 women in whom an agranulocjffic 
angina Avas diagnosed, in 17 the subjective symptoms of the disease 
manifested themselves Avithin one or tAvo days from the onset of a regu- 
lar menstrual floAv. Six of these patients Avere observed in subsequent 
recurrences and in each of them each recurrence came coincident Avith a 
menstrual floAV. The likelihood of a direct relation betAveen ovarian 
hormones and this form of angina is further supported by an interest- 
ing observation made on a man aa'Iio had cyclically recurring attacks of 
neutropenia ahyays associated Avith marked changes of follicular hor- 
mone^ contents in the urine. A similar case, recorded by Jackson and 
jMerrill, deserA^es detailed quotation. A AA'-oman, thirty yeai’s old, AA’’as 
knoAvn to have had four typical attacks of agranulocytic angina Avithin 
the tA\m preceding years. At onset of her fifth attack (end of 1931), 
she Avas floAAung at expected time, and on questioning asserted that also 
the foul eailier attacks liad begun on the first day of a regular men- 
strual period. During 1932, she AA'^as carefully observed, and it Avas 
found that Avith the oirset of eacli floAv tlie number of polymorphonuclear 
neutrophiles fell preeipitantly, only to rise again rather rapidly to ap- 
proximately the normal level (preAuously reported by Jackson^^®) She 
telt Avell but in October, 1932, she had' another attack. The typical 
premenstrual drop of neutrophiles continued. Administration of 
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their liabitiial strenuous exercising often is finally followed by scantier 
and more painful flows. Kuestner furthermore claims that an excess of 
sunlight may lead to harmful effects of overexposure to ultraviolet rays 
on endocrine activity. 

Nizza/®® after an investigation made on Italian girls, warns against 
too great activity in atliletics, though a moderate amount of exercise 
undoubtedly proves beneficial. Okamato^®" deals with a different aspect 
of the problem. Menstrual flow at the time of the contest, especially 
in swimming, admittedly is disadvantageous, therefore, it seems desir- 
able to delay the next flow if likely to coincide with the match. In this 
attempt, he was successful in about half of 29 girls by administering 
(orally) 1,200 to 2,500 M.U. of follicular hormone, daily for seven days 
preceding the expected flow. Tlie delayed flow was normal in amount. 
He thinks that in some of these girls the hormone treatment actually 
improved athletic capabilities during the contest. Omura,^®® who also 
considers exaggerated sport activity of Japanese girls during tlie flow 
as likely harmful, mentions the curious observation tliat occasionally a 
girl during the flow vdll attain higher scores than while not flowing. 

Secher^®® insists on exclusion of all pelvic disorders before a girl 
could be permitted to indulge in strenuous exercise. Outside of excep- 
tional cases moderate athletic activity is free of all harm to the men- 
strual function. 

Probably the most careful investigations along these lines have re- 
cently been reported by Skerlj.^®® In this exhaustive statistical study 
on 152 girls, first of all the periodicity of the flows had to be determined. 
As others before him, he found wide individual variations in length of 
cycles, and in duration and amounts of bleeding. As tiie result of 
strenuous exercise, consisting chiefly in skiing, approximately 80 per 
cent showed at least a temporary effect on menstruation, wliich in 50 
per cent became permanent. In this latter group, about one-half 
showed lengthening of the intervals with increase of duration of flows. 
The writer empliasizes that tliese findings obviously are not generally 
applicable. A fairly common increase, e.g., of menstrual discomfort, 
might stand in connection witlx swimming in cold water. Sueli swim- 
ming, as well as sprinting, higlx jumping, weight lifting, etc., should 
be avoided during the time of the flow. 

Vogt’®^ thinks tliat women accustomed to atliletic sports can safely 
continue their usual exercises dui-ing the flow, though tlieir muscular 
strength apparently is somewliat impaired at the time. All exertion 
must be avoided if the flows ai'e free. Barbara WitticlP'*® studied 238 
girls participating in a sport festival. In 82 per cent no noteworthy 
change in menstrual function had been noticed by them since taking 
up their respective sport. In the i*est of tlxem, some observed beneficial 
but othei’S harmful effect. Apparently one-half of the entire group 
continued their athletic activities also during the period of the men- 
strual flow. Like Okamoto’®' also Zondek® states that 100,000 to 
200,000 i\I.U. of follicle hormone injected within the course of one e.vcle 
can delay or even prevent appearance of the next flow. 

In concluding this chapter on menstrual hygiene, we may call atten- 
tion to not uncommon irritation or even inflammation of the vulva from 
the use of modern cellulose jxads. Cormia,’®® e.g., reported such a casc 
of “contact dermatitis from Kotex pads.” The cause may be .solely 
mechanical though at times an allergic sensitiveness strongly suggests 
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ments, however, proved inconclusive in regard to barrier importance, 
because blood serum of the same individual apparently can change ap- 
preciably within a very short time in this eifect on the virus. 

IX. MENSTRUATION AND EXERCISE 

Growing belief in the value of physical exercise and probablj^ the 
approach of the last Ob'inpic games, in which female participants played 
a significant part, plausibly account for the large number of contribu- 
tions from all over the world, dealing with the influence of exercise on 
the menstrual function. In general, there .seems agreement that mod- 
erate exercise is definitely beneficial to the healthy girl. Some of the 
opinions expre.ssed in this connection seem worthy of siieeial mention. 
Before quoting them, in alphabetical order of the authors’ names, Ave 
shall refer to two German papers which consider the broader aspects 
of the effects of normal or abnormal ovarian activity on woman ’s health. 

Wagner,^^® in accord with prevailing opinion in Germany, stresses the 
fact that Avoman can fulfill her great re.sponsibility in the nationally 
important problem of propagation only if her genital apparatus is 
functionating normally, and this is dependent upon normal and rliAi^hmic 
ovarian activity. He emphasizes the necessity of proper hygienic- 
dietetic care at the time of menarche to further a normal development, 
and later of prophylactic iiroteetion against the possible harm done by 
tobacco, morphine, cocaine, etc., or by overexertion or certain injurious 
occupations. 

Discussing the influence of exercise on Avoman ’s ^lealth and of men- 
struation on her life in health and disease, A. Meyer’®^* states that the 
usual effect of the floAV is a sloAAung up, that menstruation is a somato- 
psychic problem Avith disorders caused solely by psychic factors. There- 
fore, the mental strain associated AAith maximal effort demanded by a 
competitive match may cause sudden cessation of a menstrual floAV often 
folloAved later by profuse floAVs. 

Alice CloAv,*®^ among 2,300 girls interrogated in schools and colleges, 
encountered only 6 A\dio assei'ted that they did not like to participate in 
games AAdiile floAving, but in no instance Avas an ill effect noted. Au'gUsta 
Hoffmann^®^ made comparisons betAA^een tAvo groups of girls, the. one 
comprising young Avomen Avorking in various professions, the other 
consisting of AAmmen in Augorous training to become teachers of athletics. 
In this latter group, during the earlier periods of training, the incidence 
of menstrual anomalies of all kinds AA'as decidedly loAver than in the 
first mentioned group. In the further course of strenuous exercise of 
the second group, the percentage of menstrual disorders increased 
slightly, but, as Hoffmann feels, this not necessarily proves OA^erexertion 
as the sole cause. 

In Japanese girls, in the opinion of lA\mta,^®® sport activity is likely 
to do harm and but rarely proves beneficial. He found that in Japa- 
nese girls, dcA'oted to athletics, less than 50 per cent haA^e normal and 
regular menstrual flows, a figure far beloAv that for Japanese nonathletie 
and German athletic gii’ls. Klotz^®'* Avarns again.st Auolent actiAuty, and 
especiallj' against the strain iiiA'cHed in contests during floAv time, be- 
cause it ineA^itably exaggerates the physiologic peHuc hyperemia. SAAum- 
ming at that time adds the risk of sudden chilling. Kuestner^®® claims 
that overexertion in the groAving girl fosters abnormal pelvic develop- 
ment. An inquiry among teachers of physical culture revealed that 
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vaginal hemorrhage, an unfavorable effect of breast milk on the baby 
can be observed in intervals of approximately three to four weeks. We 
sliall later return to tliis particular statement. 

Eecurrent attacks of arthritis during menstrual flows have been 
ascribed by Rutld“® to the menotoxin discovered by Macht. Repeating 
the experiments of Macht and Lubin in regard to growth impeding 
effect of a menstrual hematotoxin on lupine seedlings, Mandclstamm, 
•Tscbaikowsky, and Bondarenko^®® raise the important point that this 
effect could be due not alone to variations in the lipoid but as well in 
the follieulin contents of the blood. 

An analysis of newer literature on a possible influence of allergic 
factors on the menstrual function is rendered somewhat difficult by the 
indifference of some vTiters to indicate whether by “menstrual blood 
toxins” the.y are referring to toxins in the circulating blood at the 
time of the menstrual flow, or to toxins in the discharged menstrual 
blood. The term “menotoxin” more generally applies to toxic sub- 
stances in the circulating blood. Floss and Bartels emphasize that in 
all the so-called “superstitious” beliefs the bloody discharge itself plays 
the more important role. However, in the question of an assumed al- 
lergic etiology of certain .skin manifestations, of general symptoms and 
of anomalies of the flow, including its abnormal painfulne.ss, a clear 
differentiation between circulating and menstrual blood becomes es- 
sential. 

Dogiiotti^®® doubts the existence of a menotoxin because, in his experi- 
ments, human menstrual blood failed to show any effect, e.g., on the 
function of the isolated frog heai-t, on the blood pressure in dogs or on 
the neuromuscular system of frogs. The only positive reaction obtained 
consisted in a seeming lowering of the metabolic rate in rats fed on 
menstrual blood. Repeating the experiments of Macht, but using dis- 
charged men.strual blood, he failed to notice any grovflh impeding effect 
on lupine .seedlings. 

Fleckner,^"" investigating the effect of menstrual blood on plant 
growth, ascertained that with mere change of technic either retardation 
or stimulation of growth could be obtained. Thus menstrual blood 
might retard the development of a plant in a te.st tube but will markedly 
stimulate growth of the same plant growing in earth. He considers as 
untenable Schick’s idea of a specific menotoxin or Sack’s assumption 
of a specific growflh hormone. Sack^®‘ discussing the menotoxin litera- 
ture stre.sses the fact that recognized botanists have expressed doubt 
in the conclusiveness of experiments in regard to plant growtli retarda- 
tion by menstnial blood. Growth stimulation as well has been ob- 
served, and this effect may be due to follicular hormones or other auxins 
present in the blood. He feels tliat this entire question is still far from 
decided. 

One can only agree with this last .statement when reading a recent 
])aper of iflommsen and Thy.ssen They find that a substance which 
inhi])its the fermentation of gluco.se is at times ])resent in the circulaiing 
Wood of healthy women. Its concenti'ation gradually inci’eases pre- 
men.strually and reaches its maximum just before onset of flow. Dur- 
ing the flow this inhibiting factor diminishes and has disappeai-ed in the 
intermcn.struum. Examining the discharged vtcnstruaJ Wood, they 
find that this same substance is j)resent in it in higher concentration 
(than in circulating blood) with its maximum level on the first day of 
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itself. Ill practice, we liave found it both useful and convenient to in- 
struct patients witli vulva irritation during or after menstrual flows to 
jflace a few layers of fine tissue paper (on tlie market under various 
names) on the surface of the cellulose pad to prevent its immediate 
contact with tlie skin. It seems likely that the small rolls of cotton or 
cellulose, more recently marketed for introduction into the vagina dur- 
ing the flow, will cause vaginal irritation if not frequently replaced. 
Such tampons obviously should not be used by girls with an intact 
hymen, often cannot be used b}’’ parous women wth relaxed vaginal 
walls, but are of definite advantage to professional dancers. 

X. jMENotoxin and allergy 

Old and new experimental studies on supposed menstrual toxins have 
been exhaustively discussed by Macht and Davis.’®^ ‘ ‘There is a popular 
belief among all peoples and all races, ancient, medieval and modern, 
that a woman at the time of her menstruation is unclean.” The term 
unclean in this connection refers not merel3^ in its literal sense to her 
flow but in a transitive sense implies a defiling and contaminating action. 
“Such a person is popularlj’- believed to spread poison and to contami- 
nate persons and objects with which she comes in contact. ’ ’ Even today, 
in France, women are not allowed to work during their menstrual period 
in the great perfumerj’’ manufacturing centers or to tend to silkworms. 

In the first volume of ^yoman by Floss and Bartels,^®® we find a 
special chapter, entitled “Popular Superstitions and Menstruation.” 

Popovieiu^®® describes the man3>- taboos prevailing in Eoumania and 
recites some personal observations. Bela Schick, in 1920, reported com- 
parative studies on withering of fresh cut flowers held bj* his nurse, 
during intermenstruum or at flow time, either with or Avithout rubber 
gloves on her hands. Popoviciu duplicated these experiments Avith 
Avild cj'clamons. When touched bj’- a menstruating Avoman, the.v Avith- 
ered prompt^ Avithout anj'^ exception. 

Scientifieallj’’ arranged investigations in regard to this interesting 
phenomenon, geherallj'’ considered a mere superstition, are limited in 
number. Approximatelj'^ at the time of Schick’s report, plant physiol- 
ogists had begun to emphasize the value of plants for experimental 
studies of the physiologic effects of drugs and other chemicals. In 
1924, Macht shoAved that blood serum, blood corpuscles, saliva, SAveat 
and other secretions (including breast milk) of AA'omen at the time of the 
menstrual floAv contain a toxic substance that is characterized bj^ specific 
pharmacologic and chemical reactions. This “menotoxin,” in his opin- 
ion, can be found in all menstruating Avomen, though in greatly vary- 
ing amounts, but in each individual in maximal amounts just before 
or at the start of the floAv. Macht and Davis'®* confirm their previous 
conclusions that menotoxin stands in close relation to oxy cholesterol. 
Popoviciu ascribes the Avithering effects on floAA^ers to cholin and creatin 
on tlie skin surface of the hands Avhich paralyze the groAvth ferments of 
plants. According to Steinert and Papp,'®® as already mentioned, this 
menotoxin reduces the diastase contents of the milli in laetating Avomen. 
jMommsen,'®^ a strong belicA'^er in the existence of a menstrual toxin in 
the blood, considers the term “menotoxin” misleading. It is, in his 
belief, a substance, Avhose chemical nature is unknoAvn but Aidiich prob- 
ably originates in the lipoid metabolism. Even if laetating Avomen, he 
states, do not show any visible evidence of menstruation in form of a 
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directly the presence of a factor responsilile for the allergic symptoms 
cither in the menstrual discharge or in tlie circulating blood. 'Harri- 
son^'’® saw a girl, twenty-three years old, who developed a giant urticaria 
Avith her menstrual flows. She was found to be sensitive to egg white. 
Elimination of eggs from her diet relieved lier from the Iiives. Very 
gradually later eggs were added to her food and witli onset of the next 
flow, the urticaria again appeared. Now a test was made Avith a di- 
luted solution of a small amount of blood taken from one of iier men- 
strual pads. An intracutaneous injection resulted in an attack of 
hNes. She now Avas gradually desensitized against her menstrual blood, 
and at the time of the report she had liad three successive menstrual 
flows Avithout urticaria. This patient Avas found non-sensitive to lier 
OAAm blood serum or that of any other person. Harrison concludes that 
this girl presumably is sensitiA'e solely to some factor in her menstrual 
discharge Avhich acts as an allergen. 

This same question is exhaustively discussed in a paper of Salen-'’" 
published only a little later than that of Harrison. His OAvm investigations 
make it seem probable that the phj’^siologic, cyclic variations in ovarian 
activity influence an existing allergy or allergic sensitivity. He quotes 
histories of patients in Avhom mo.st severe attacks of asthma alAA-^ays 
coincided Avith onset of the menstrual floAv. Also he prepared Avatery 
solutions of menstrual blood, AA'hieh in every one of these patients yielded 
a strong skin reaction. Subcutaneous injection of a dilution of men- 
strual blood extract, administered during the intermenstruum, in one 
patient reproduced the typical allergic picture she ahA^ays offers during 
the .menstrual period. Thus also Salen has furnished proof for the pos- 
sibility of truly endogenic aUergy. 

Another important contribution to this complex problem has been 
made bj^ Geber.’’®® It is knoA\m that in otherAvise perfectly normal 
AAmmen, in connection Avith the menstrual floAv, peculiar exanthemas 
appear. They are of various types, at times only minute papules near 
hair follicles, or more or less marked herpes eruption, localized or dif- 
fuse erythemas, urticaria, or pemphigus-like eruptions. Characteristic 
for all of them is that they are inflammatory lesions ahvays appearing 
Avith the floAv and disappearing after its cessation. Often they am asso- 
ciated Avith general symptoms, headache, indigestion, vomiting, joint 
pain, etc. In some instances these latter symptoms appear alone, Avith- 
out visible skin manifestations. All these symptoms express hyper- 
sensitiA'cness against certain substances cntei'ing the blood stream. 
Blood serum taken from such an individual during the time of floAv and 
later injected during an intermenstrnum Avill cause an urticai'ia. Blood 
serum obtained during an intermenstiamm and reinjected during the 
next intermenstruum fails to exhibit any effect. Blood .seiann of a 
sensitiA'e patient taken during the Aoav does not cause an urticaria in 
another Avoman ; the menstrual allei'gen is .specific. Geber feels cer- 
tain that AAX* are dealing Avith an allergic condition b(!causc ])rovi()U.sly 
(in collaboration Avith Kajka) he had shoAvn that in a case of herpes 
incn.strualis the Prausnitz-Kueslner test A\as positive. 

The possibility of cui’es by de.sensitization naturally suggested il.self. 
Assuming that at the time of the Aoaa', aa'Iicii the symptoms .seemed to he 
scA'cre, the antigen Avould be at its maximum h'vel, Geber experimented 
Avith blood serum obtained at that time. He ti-ied this therapy on 20 
patients, of AA'hom 14 Innl symptoms of jtartieular severity. At times 
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tile flow. This fermentation inhibiting ability of circulating blood is 
different in different women and always varies in the same woman at 
different phases of the cycle. The phenomenon disappears after the 
menopause. Incidentally these writers mention that follicular hor- 
mone, thyroxin, and guanidin stimulate dextrose fermentation while 
cholin and acetylcholin in this respect are ineffective. 

In part as the result of inaccuracies in terminology, already pointed 
out, but as well for other reasons, it is difficult to present clearly the 
views expressed in recent literature in regard to an assumed or estab- 
lished relation of toxins in the circulating blood or in tlie menstrual 
blood to allergic phenomena and certain anomalies of the menstrual 
function, especially to dysmenorrhea — to be considered in detail later. 

Duke, in 1923, possibly as the first, expressed the opinion that a con- 
siderable number of patients suffering from various food allergies also 
complain of painful and frequent menstrual flows. Other writers, 
among them Eyermann (in 1927), EoAve (in 1928), Cooke, Kahn (in 
1928), Robinson (in 1929), confirmed the possible etiologic relation of 
these conditions. In 1931, D. R. Smitlr"® reported the histories of 12 
allergic patients suffering from dysmenorrhea and concluded that his 
own observations lend strong support to the contention of Duke in re- 
gard to an influence of allergy on the menstrual function. Rowe®“‘' 
claims that such uterine allergic reactions, consisting in painful, exces- 
sive, scanty, or irregular menstrual flows, may be limited strictly to this 
particular localization, and thus can occur also in women without any 
personal or family history of aUergy. In his experience, the usual 
allergic reactions of an individual are either precipitated or intensified 
by a menstrual flow, possibly as a result of an increase in the basic 
metabolic rate. He doubts that the menstrual flow by itself can be the 
direct cause of the allergic phenomena, because elimination of the re- 
sponsible food factor Avill prevent recurrence of all previous symptoms 
also during subsequent menstrual flows. Rowe stresses the necessity of 
careful allergic testing before any surgical or other major procedure 
is decided upon to relieve menstrual pain or excessive blood loss. It is 
noteworthy that Rowe here deals only Avitli food allergy and fails to 
state whether test reactions are unusually marked or misleading in a 
woman near flow time. It seems desirable that investigations be made 
in this direction. 

Dutta who previously (in 1928) had written on the striking coinci- 
dence of asthma and dysmenorrhea in the same woman, more recently^®^ 
described three cases of dysmenorrhea cured by desensitization to the 
particular pollen responsible for the asthma and asserted that in such 
patients the attacks can always be relieved with adrenalin. 

An observation, recorded by Riebel,2«5 in hig opinion, suggests that pre- 
menstrual allergic reactions may be due to hypersensitiveness to ovarian 
hoimones. A twenty-nine-year-old, normally menstruating woman regu- 
laily developed on the day pi’eceding the flow an acute coryza, often 
associated with tachycardia. Skin test show'^ed that she was sensitive to 
follicle hormone only during and for a few days after the regular flow. 
On ^ 1 ‘epeated tests subcutaneous injections of f olliculin soon after the 
period always caused the immediate appearance of the same corvza in 
intense form. 

More significant in the problem of interrelations betw'een menstrua- 
tion and allergy are a few- contributions which tend to establish more 
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ical picture necessarily is not definite since it is inevitably colored by 
the psychic and emotional state of the woman which, as we know, com- 
monly diiring the flow phase is different from the usual state. In judg- 
ing dysmenorrheic pain the phj^sieian unfortunately must depend to,B 
large ei^tent to statements made by the patient, and they are prone to 
be inaccurate and exaggerated. 

A psychologic study made by Thea Goldschmidt^^'’ led her to the con- 
clusion that the disagreeable phenomena of menstruation are chiefly 
mental and traditional rather than biologic, and that “women are still 
under the spell of the primitive taboo.” A. Mayer’-'’” re.states the known 
fact that dysmenorrhea develops often on a neurotic basis and may 
represent solely a protest or fear reaction, an “escape into disease.” 

The gynecologist mu.-si; realize that the seemingly common combina- 
tion of d3'smenorrhea and sterility does not neeessarity indicate a causa- 
tive relation between these two conditions, but in manj^ instances is 
explained by the fact that a sterile patient is likely to overemphasize 
any, however slight, anomaty of her men.strual function, because in her 
o-s\m belief it plaj^s a significant role in her inability to become pregnant. 

Coexisting pathologic processes in the pelvis maj' become temporarily 
aggravated or more painful either as result of the premenstrual local 
hyperemia or on the basis of temporarilj’^ increased emotional sensitive- 
ness. It is essential to differentiate in each case such temporarily aug- 
mented discomfort or pain from that intrinsic pain which is directly 
dependent upon uterine changes due to menstrual activity. For the 
latter variousl.y the terms primaiy, es.sential or intrinsic d.ysmenorrhea 
are used. Also “menorrhalgia” has been suggested.”” The following 
terminology has been propo.sed b.y Medina:”’” “algomenorrhea” for 
seyere menstrual pain in the region of the small pelvis; “exmenor- 
rhea” for exaggerated di.scomfort in anj’’ other part of the body; 
“ dj’-smenorrhea ” for a combination of both. 

We must state that the term “d.ysmenorrhea” in this chapter is em- 
plojmd to designate specifically the intrinsic type. 

The definite diag-nosis of d.y.smenorrhea from this viewpoint requires 
careful clinical stud.y of the patient, oeca.sionallj’^ impljdng ph,ysical, bio- 
chemic, endocrinologic, and ps.ychologic examinations. 

How difficult it maj’^ at times become to reveal the actual cause of 
such a pain is well illustrated in a case reported by Janson.”’” His pa- 
tient had a seeminglj' characteristic d.ysmenorrheic pain at each flow. 
After long and futile .stud.y, the source of this pain was fiuall}' di.s- 
covered in an x-ra,y picture : an inerustated sewing needle, deepty im- 
bedded in the cervical wall, introduced man.y j’-ears before “to prevent 
impregnation.” 

Stone”’'* e.stimates that about 35 per cent of all adult women suffer 
from some form of menstrual pain, among them primaiy d.vsmenorrhea 
being the most common type and the most difficult to treat successfull.v. 
Bell and Parson.s”’’’ ascertained that of 840 women students entering the 
University of Michigan, 100 (12 per cent) complained of severe d.vs- 
menorrhea. Of these, 43 per cent showed a retroverted uterus, 9 per 
cent an abnormal anteflexion, while in 48 per cent, the uterus seerneci 
normal in cveiy respect. Twelve women were completely disaliled at 
the time of flow and required opiate.s. In this last group, tlie uterus was 
retroflexcd in 7, acutely anteflcxed in 1, and normal in the remaining 4. 
In 3 instances fibromj'omas, in 2 a chronic adnexitis was su.siieeted, in 
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it’ was possible to secure satisfactory dcseiisitization within one cycle, in 
some instances the first subsequent fiow would cause less trouble,’ espe- 
cially headache, lluis Avas reHeAmd, but in most oases a cure could be 
obtained only Avii.li continuation of the treatment for- tivo or three 
months. An occasional patient required later repetition of this treat- 
ment. 

Not Avit.liout interest in this connection is a paper by Perlstein and 
]\rathesoir'’'’ entitled “Allergy Due to Menotoxin of Pregnancy.” A 
little girl, four and one-half years old, had for the last ten months scAmre 
attacks of bronchial asthma regularly on about the fourteenth day of 
each month. Complete cutaneous testing rcAmaled the child to be sensi- 
tiYc to ragAveed, house dust, spinach and other Amgetables. Elimination 
of these substances failed to sIioaa' any effect. No Aifiieal formation fol- 
loAvcd intradei’mal injection of theelin, corpus luteum. extract, poste- 
rior-pituitary extract, or anterior pituitary-like urinary extract. Latej-, 
tests Avere made Avitfi leucorrheal vaginal discliarge obtained from tlie 
mot.lier on the la.st day of her monsti-ual floAv, and it aa'rs found that 
only this discharge caused large reaet.iA^e .skin AA^heals on the child. It 
Avas then ascertained that the mother alAA'ays menstruated in the mid- 
dle of the montli and on questioning the mother stated that previouslj’’, 
during the latter part of pregnancy and during the amenorrheie period 
of lactation of another infant borne in the meantime, she had noticed a 
freer leucorrheal discharge ahvays about in the middle of each month. 
After the birth of this second child, the mother AA^as accustomed to keep 
her first allergic child in her oaaui bed. She Avas noAv instructed to keep, 
this first child isolated from her during the entire time of her next men- 
strual floAV, Avith the result that for the first time in eleven months this 
child missed her attack of asthma. The next month the child Avas again 
alloAved to sleep AAuth her mother and again she had a typical attack of 
bronchial asthma at the time Avhen her mother AA^as menstruating. This 
same experiment Avas repeated AAUth the next tAAm floAvs Avith the same 
I’esult. Since then, the child has not been permitted to sleep in her 
mother’s bed and has been entirely free of asthma. A fcAA' months later 
it Avas ascertained that the child apparently Avas not any longer sensi- 
tive to the leucorrheal discharge. 

The obserAmtion as such undeniabty is -most interesting and proves 
the possibility of periodic allergic reactions of a child to the vaginal 
secretions of her mother. We doubt, hoAvever, the justification of iden- 
tifying this maternal allergen, appearing in seemingly regular inter- 
vals during pregnancy and amenorrhea of lactation, as 'a “menotoxin.” 
The Avriters base this deduction on Mommsen’s .already-quoted observa- 
tion of periodic malaise in nurslings, AAdiich he ascribes to menotoxin 
present in spite of absence of a menstrual floAv. 


XI. DYSMENORRHEA 

The profound anatomic, functional, and bioehemie changes Avhich as 
discussed in a previous chapter, during her childbearing age period- 
ically piepare the AAmman for a possible pregnancy, necessarily Avill give 
rise to a variety of subjective symptoms of Avhich some express them- 
selves in marked pelvic discomfort. 

The term “dysmenorrhea” in the folloAAung paragraphs is emploAmd 
^ £ sense of exaggeration of .such discomfort to a degree a1 

AAdiich it interferes Avitli the individual’s normal mode of life. Its elin- 
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effect of a therapeutic dilatation of the cervix is. only temporary so far 
as this procedure loosens and softens the uterine wall by a reactive 
hjTieremization. This effect, in his opinion, can more easily be obtained 
by diathermj’- or the administration of follicular hormone. 

In a similar manner, a seemingly typical dysmenorrhea is produced 
by an internal uterine endometriosis through distention of endometrial 
glands which are lying deeper in an otherwise normal uterine wall. A 
dysmenorrheic pain as a result of compression of the engorged endo- 
metrium, therefore, Avill also appear in cases in which the uterine 
muscle is in a state of high tonicity due to increased irritability both of 
the muscle and of the vessels as the result of a disturbed thyroid- 
ovarian endocrine balance. For these cases, Fekete finds a mixture of 
papaverin, pyramidon, and luminal parti eulaily useful. 

Tedstrom and Wilson-^^ observed that in every case in which a fast- 
ing blood sugar was found below 80 mg. per cent, the woman complained 
either of menstrual pain or nervousness, irrital)ility or annoying weak- 
ness a few daj^s before the flow. Increase of the carbohydrates in the 
food for about a week before expected flow yielded satisfactory results 
in about 80 per cent of the cases. Further tests with this same food 
regime showed that it relieves dj^smenorrheic pain as well in women 
with normal blood sugar levels. 

It proves rather difficult to harmonize this explanation of dysmenor- 
rhea on the basis of a hypogljmeinia with the ef|ually enthusiastic report 
by AltschuP’- of success in four patients with administration of insulin. 
Given subcutaneously with simultaneous intake of orange juice during 
the attack, the relief came almost immediately, all pain disajipearing 
within thirty to sixty minutes. This author claims that different brands 
of commercial insulin seemingly vary in this particular effect on dys- 
menorrheic pain, some of them apparently being ineffective. 

All recent discussions of either causation or treatment of essential 
dysmenorrhea are greatly influenced by ncAver information in regard 
to the respective parts played in normal menstrual function by different 
hormones supplied by various endocrine glands. Before analyzing these 
endoerinologic aspects of menstrual pain, it will be desirable to point out 
briefly cei’tain facts outside of those already mejitioned in a preceding 
chapter. 

Experiments of Reynolds (1932) showed tliat the normal adult uteiais 
of the rabbit (but not of the guinea pig, rat, or mouse) is usually in a 
rhythmic activity dependent upon estrogenic hormones supplied by the 
ovaries. Immediately after ovulation, the tone and activity of tlie 
uterus greatly decrease, the inhibition being due to tlie appearance oi 
the corpus luteum hormone. According to Knaus,-" the utci’us of the 
human female behaves exactly in the .same manner, though his claim in 
regard to the difference in tlie effect of pituitrin on tlie utei'us when 
administered either before or after ovulation has been contradicted by 
many other investigators. 

We find Witherspoon-^'^ among Ihe ardent suijpoilers of the theory 
that primary dy.smenoiThea is due to a deficiency in (‘orpus luteum hor- 
mone (progestin). The paiii is a.scribed to sfi-ong uterine conti'actions, 
.stimulated by the augmented output of e.strogeiiic lioi-monc during fol- 
licular ripening, which is not counteracted by a sufficient amount of 
])rogestin. The rational treatment of dysmenoriliea, tliei'cfore, would 
consist in supjdying the missing inhil)iting facto]- by eitlier giving 
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4 enlarged ovaries were palpalile. Treatment included attention to gen- 
eral and mental hygiene and special physical exercises. After eight 
months new tabulations showed remarkalile improvement. 

A similar survey Avas made hy Ruby Cunningham^^'’ on OA'er 14,000 
female students of the University of California. About 50 per cent had 
some discomfort ; in about 35 per cent the pain Avas severe. The dys- 
menorrheic girls in large numbers shoAV a poor state of nutrition, poor 
posture, fallen arches, Ioav blood pressure, etc. Tiiis same type of girls 
also often exhibits other disorders of menstrual function, such as dcA'ia- 
tions in intervals and duration of floAV. Among tliem the incidence of 
amenorrhea, fluor albus, or menorrliagia is relativelj’' higher. Only this 
latter feature, in the opinion of the Avriter, points to a possible relation 
of dysmenorriiea to endocrine disturbance Avhich, lioAveA^er, in all prob- 
ability is of relatively minor etiologic importance in comparison Avith the 
eAudent significance of constitutional deficiency. 

Of interest is a contribution by Lakemair’^ because it represents a 
comparative study made on healthy girl students and girls employed 
in various industrial plants. Tlic latter group shoAA^ed a much higher 
percentage of severe complaints. Tlie author, hoAVCA^er, refuses to draAv 
any definite conclusions, because she realizes that industrially employed 
Avomen might possibly seize every available opportunity to absent theni- 
seh^es from AAmrk, or might be influenced by the less intelligent habit of 
assuming that girls during the menstrual floAv are semi-iiiAmlids. Also 
Adams®^® and Miller^^® record the prevalence of bad posture among 
dysmenorrheic girls. They differ, hoAA'eAmr, in the interpretation of this 
fact. Adams, in 137 Avomen, found 54 per cent complaining of men- 
strual pain. He feels that A\flien none of the recognized etiologic factors 
for a painful floAv can be discovered, faulty posture deserves considera- 
tion as a possible cause. Bad posture AAuth marked lumbar lordosis and 
thoracic Itj^phosis, flattening of the abdomen, and enteroptosis probably 
results in venous congestion within the pelvic region, Avhich can be im- 
proved by postural correction. Miller observed 302 college Avomen con- 
secutively for four years. He arrived at the conclusion that there does 
not exist any cause and effect relationship betAveen bad posture and 
dysmenorrhea. Improvement in posture carries no assurance of any 
improvement of the coincident dysmenorrhea. 

A discussion of dysmenorrhea obviously must refer to more or less 
severe pain appearing only during the time of the menstrual floAV in 
eases of endometriosis. Extensive histologic studies have definitely 
shoAAm that islands of seemingly normal endometrial tissue, Avherever 
located, participate in the characteristic cyclic changes of endometrium. 
During the secretory phase, blood is discharged from the glands in the 
endometrioma, and if this blood cannot escape, typical, chocolate-colored 
hematomas form. Additional hemorrhages occurring monthly distend 
these caA^ities further and cause pain. Endometrial inclusions, chiefly 
Avhen located in the uterus or the ovary, thus will lead to an attack of 
pain^ closelj'' lesembling that of a dysmenorrhea. Indeed this pain, re- 
curi'ing AA^ith each menstrual floAA'^, is appreciated as valuable aid in the 
diagnosis of a suspected endometriosis. 

Fekete emphasizes the fact that eA''en in an uterus of the infantile 
tA pe the menstrual pain is not due to a mechanical stenosis of the 
cervix but more likely to compression of the engorged endometrium 
AAithin tile ligid A\alls of the small uterus. Therefore, he reasons, the 
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‘'Witli the discovery of each new hormone,” writes Heaney, "tiie 
literature is flooded with tlie tales of remarkable cures of dysfunctions 
of all sorts.” 

Clow^®^ flnds little use for drugs in the treatment of essential dys- 
menorrhea and urges her patients to carry on their daily routines as 
regards diet, bathing, exercise, and work. Various special exercises 
(knee-chest position, hook-lying and curl positions) are considered par- 
ticularly helpful by Bell and Parsons.^’^ 

Fully in harmony with present-day interest of German physicians in 
naturopathy is Weiss ’s®^^ enthusiasm about hot mud applications to 
lower abdomen and back. He describes one case of prompt cure after 
previous futile treatment with diathermy, curettage, and organotherapy. 

Boynton and Hartle;s^^® secured complete relief in 33 out of 49 
patients suffering from essential dj'smenorrhea by giving them calcium 
gluconate alone or in combination with vio.sterol. 

Stone,-^^ who readilj^ admits that the successful treatment of primary 
dy.smenorrhea is a mo.st difficult problem, asserts that in his hands the 
be.st results were obtained with cervical dilatation, gently done in the 
office with Hegar dilators during the latter half of the intermenstruum. 

j^dair^^" took the opportunity of sounding a .strong warning against 
the- still used stem pessary, when reporting a case in which such a 
pe.ssary.had remained untouched in the cervical canal for fifteen years. 
In the subsequent discussion, Curtis mentioned instances of uterine 
perforation resulting from this appliance. 

As already mentioned, Reynolds’ theory of an antagoni.stic effect of 
folliculin and progestin, respectively, on the uterine muscle, in general, 
forms the basis for all the recent efforts to cure dysmenorrJiea witli 
certain endocrine substances. It would be impossible, if not superfluous, 
to attempt a. review of this large literature, particularly because a part 
of it will have to be mentioned later in connection with the treatment of 
other disorders of menstruation. 


Emil Novak, in a discussion of “U.ses and Abuses of Gland Products 
in Gjmecologic Disorders, .states that it seems probable tliat in some 
ca.ses of primary dysmenorrliea the endocrinopatliie factor is the impor- 
tant one, and then warns: “To give any ovarian preparation seems 
illogical because it is impossible even theoi-eticallj’' to figure how lliey 
could help, however, tliey might really aggravate the pain because 
scientific research has seemingly proved that estrin increases tlie con- 
tractility of the uterus.” 

Nevertheless, we find that Tunis^*’ gave to liis dysmenorrhcic pa- 
tients si.x in.iections of 1,000 M.U. each of menformon (folliculin), 
starting fourteen days after beginning of the last flow. He reports as 
his results: Out of 75 patients, 65 were cured and 8 improved. Kauf- 
mann-^- in a recent paper says that encouraging results can be ob- 
tained in dysmenorrhcic women with follicle hormone. We shall see 
later how such favorable effects have been explained. 

Logically, of course, exee.ssive uterine contractility could be relieved 
only by the administration of corpus luteum hormone. 

It proves convenient to cite in this connection .some of the literature 
dealing with this hormone. 


Corpus luteum hormone in a pure slate (known in two different 
cry.stalline forms) has been called “progestin” by f'orner and Allen, 
and seemingly is identical wilh Ilisaw’s “corporin” and as well with 
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corpus Iviteiim hormone or substituting for it the anterior pituitaiy- 
like extract from urine which contains tim luleiniaing- prinmpJc. 

A critical analysis of all “Modern Tlieories of Dysmenorrhea is 
presented by Cannonr"'* Tlio characteristic dysmenorrheic pain, he 
states,' is esscntiallj' spasmodic, oi' tetanic in character, and it is generally 
agreed that all types of visceral pain are due to exaggerated muscular 
contractions. There is considerable evidence that follicular liormone 
stimulates, and corpus luteum hormone inhibits uterine contractility. 
Thus with some plausibility some endocrine imbalance, either a quantita- 
tive or a chronologic disturbance, has been postulated to account for 
dysmenorrhea. Whitchouse (in 1926) has claimed that any abnormal 
detachment of the menstrual decidua is invariably associated witli pain. 
Cannon is willing to concede only that the decidual tissue appears to 
act as a foreign body provoking muscular contractions (a thought ex- 
pressed by Ehrenfest in 1908). If irregular uterine contractions. Can- 
non continues his argument, were the cause and not the result of ab- 
normal sejiaration of the menstrual decidua, we would have a right to 
expect such abnormal separation in every case of dysmenorrhea. The 
marked decidual reaction in eases of membranaceous dysmenorrhea, 
indeed, appears to indicate an actual accentuation of the luteal phase, 
and thus Cannon arrives at the final conclusion that “we are justified 
to infer that a dysmenorrhea associated with endometrial fra’gments'is! 
fundamentally due to an overactivity of the corpus lutenni' hovnione,i 
which in turn is due to overactivity of the luteinizing hormone of the 
anterior pituitary body.” This certainly impresses one as a strong 
argument against the reasonableness of the dysmenorrhea therapy re- 
cently advocated. Cannon feels certain that the etiology of dysmerior- 
rheie pain cannot be reduced to a single cause. 

In connection with Cannon’s reference to dysmenorrhea membranacea, ' 
mention can be made here of a paper by Pohl.^^'^ He describes a case 
in which he prescribed thyroid extract because thyroid hypofunction 
was marked. Discharge of menstrual membranes ceased promptly and, 
therefore, in 4 other cases he tried thyroid extract together with anterior 
pituitary-like hormones, and suggested that roentgenization of tlie hypo- 
phj^seal gland .should be added to obtain satisfactory results. 

Reading the immense literature on dysmenorrhea, mostly extolling 
results with this or that therapy, one cannot fail to be impressed by tlie 
tendency of writers to fall into deceptive post hoc ergo propter hoc 
reasoning, klany writers appreciate the important role played by sug- 
gestion in the seeming efficacy of any therapeutic measure applied to a 
woman in a^ highly nervous and emotional state while suffering pain. 
The possibility of any suggestive influence in experimental therapeutic 
investigations, at times has been carefully avoided in various manners. 
But after all, even with heterosuggestion reduced to its possible min- 
imum, a patient anxious to obtain relief, hoping to get it from whatever 
new form of therapy is applied, still remains under the strong influence 
of autosuggestion. Older physicians, familiar with the dysmenorrhea 
liteiatuie of the past, cannot help feeling skeptic about many of the 
excellent results claimed for • newer procedures, and especially those 
obtained with endocrine preparations. Excellent results w&e as fre- 
queii't tlien when, as we now know, these preiiarations actually con- 
tained none of the supposed hormones or only in minimal and surely 
niefteetive quantities. ‘ 
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Into this same group of indirectly attempted correction of disturbed 
ovarian function, avc must place the suggestion of Koschade^'*® to ad- 
minister “anterior hypophyseal preparations” pereutaneously hy means 
of skin inunctions. He asserts that in this manner even the severe.st 
types of dysmenorrliea, whicli have proved refractory to all other known 
forms of therapy, have been permanently cured him. 

Less enthusiastic sound the conclusions of Meigs^'*^ who presents a 
clear and exhaustive discussion of “Female Sex Hormonology. ” Treat- 
ment of endocrine disturbances in the female, he .states, is possible on 
an intelligent basis. A thorougli understanding of the underlying prin- 
ciples of pathology and physiologj’’ of treatable endocrinopathies is es- 
sential. “Treatment of dysmenorrhea witJi hormones is unsatisfac- 
tory.” 

In a paper dealing chiefly with endocrine therapy of dy.smenorrhea, 
IsraeP^^ emphasizes that no adequate explanation of this troublesome 
condition so far has been given. The importanee of psychic trauma as 
an etiologic factor is often stressed and particular!}’' by those who extoll 
the good effects of psychotherapjL Perhaps the mo.st important role 
played by the psyeliic element in dy.smenorrhea is tliat which complicates 
the proper evaluation of any therapeutic measure employed. 

Discussing many contributions on this .subject, Israel also refers to 
Reynolds’ idea of a corpus luteum deflciency which is supported by 
Novak. He argues (almost like Cannon) that such a hormonic deflciency 
would have to express itself in a defleient formation of the endometrium. 
However, Mazer (in a personal communication) has informed him that 
the microscopic .study of the menstrual endometrium of 20 women wth 
typical dy.smenorrhea showed in 14 instances a typical and normal 
progestin phase. His ovm experience with organ otlierapy in dysmenor- 
rhea proved disappointing: Gonadotropic sub.stances from urine cured 
1 out of 10 patients; the e.strogenic principle given by mouth (eramenin, 
progynon) cured 1 out of 16 patients, and the estrogenic substance 
given hypodermatically cured none of 13 patients. 

A neurogenic basis, according to Israel, has been advanced by some 
autliors who ascrilie the etiology of primary dj’smenorrhea to an al)- 
normal reactivity of the cervical nerves, leading to .spasm of the circular 
musculature. On this basi.s, a form of neurosurgical therapy, namely 
resection of the superior hypoga.stric plexus (presacral nerve) has been 
evolved. 

In regard to such operative treatment, a few interesting correlated 
facts mu.st be mentioned. At about 192.5, Cotte had suggested this 
operation for the relief of intractable pelvic pain (usually due to car- 
cinoma) including dysmenorrhea. In 1929, Bios reported 90 per cent 
of cures of .such pain by means of injection of 70 per cent alcohol into 
the cervical ganglion. This same procedure recently has been applied 
by Alberta A. Davis-''" who blocked the Lee-Frankenhacuser plexus by 
means of 1 c.c. of 95 per cent alcohol injected under epivan anesthesia. 
She cured her 6 patients of dysmenorrhea but emphasizes that the 
procedure cannot be considered as free of danger. 

According to the anatomic .studies of Keiffer,-^'' the cervix represents 
a sphincter whose tonus is controlled by a reflex are which runs through 
the lumbar cord and the cervical ganglion. Kennedy-^"' seemingly 
Xiroved a trophic effect of estrogenic substance on the cervical ganglia 
and establi.shed degenerative changes in the Frankenhaenser plexus fol- 
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the “luteosteroii” of German investigators (Slotta, Fels, Riisliig, etc.). 
In order to avoid confusion, it lias been proposed to name this pure 
hormone “progesterone.” In regard to this liormone, Corner'® states; 
“As yet no preparation suitalile for clinical use has been put on the 
markk. Several European manufacturers, however, are actually ad- 
vertising the drug under various names, such as ‘proluton,’ ‘luteogen,’ 

‘ lutex, ’ etc. ’ ’ 

It seems important to point out these facts, lieeause quite recently 
Campbell and Hisaw,=^® speaking of corpus luteum treatment of dys- 
menorrhea, particularly emphasized that they used an extract, which 
they especially prepared from corpora lutea of animals in Hisaw’s 
laboratory (a* pure eorporin free of the estrogenic principle) because 
“many biologic products have been marketed in the past as corpus 
luteum which have contained very little of tliis liormone, if any.” Trial 
with pure eorporin, in their selected 11 cases, showed that this substance 
can give temporary relief “but that nothing can be said yet about any 
permanent relief after discontinuation of the therapy.” 

In 17 instances of d 3 'smenoiThea, Elden and Wilson"®’' saw complete 
relief in 8, partial relief in 2, and no relief in 7, using progesterone 
(Sehering). They explain good re.sults on tlie basis of Seliroeder’s 
theory: Sufficient relaxation of the uterine musculature is obtained to 
insure adequate circulation therebj’^ overcoming abnormally increased 
congestion. Buschbeek®®® found administration of progjuion B olebsum 
in the first half of the cycle followed bj^ proluton in the second half, to 
be useful in the treatment of dysmenorrhea. 

It is probablj^ not suffieientl.y clear to manj^ practitioners that most 
of the marketed preparations, suggesting b^’’ their names that thej’’ con- 
tain corpus luteum hormone, as a matter of fact contain solelj'- the 
anterior pituitary-like, luteinizing factor extracted from the urine of 
pregnant Avomen. Tliis factor is expected to supply indirectly the sup- 
posedly deficient progesterin by stimulating the luteinization process in 
the ovaries of the patient. More Avill be said later on this point, but it 
must be pointed out here, that Witherspoon, and many others, AA'ere 
using onlj"^ these anterior pituitary-like sub.stances. 

Of late among ncAAmr organotherapeutic preparations used bj^ gjuie- 
cologists often mention is made of emmenin. It is an extract made from 
placental tissue (Collip) AAfiiieh contains as its chief active principle a 
complex of theelol. Of 40 dysmenorrheic patients, treated Avith emmenin 
by Goldberg and Lisser,®®® moi’e than 60 per cent- Avere relicA^ed to a 
remarkable degree. Watson®®’' found results. Avith this substance par- 
ticularly gratifying if the pain aa^s caused by severe uterine contrac- 
tions. 

Analyzing results secured Avith emmenin in various menstrual anoma- 
lies, in a series of 472 gjmeeologic patients, Campbell®®® states that it 
shoAved no effect in primary amenorrhea an'd its best effect in d.ysmenor- 
rh'ea Avhen the treatment Avas continued through at least three* consecu- 
tive menstrual cycles. 

Also based on the idea of indirectly stimulating the formation of 
corpus luteum tissue is the administration of small doses of x-rays to 
the pituitary gland Avhich is emplojmd noAv in’ the treatment of various 
forms of disordered ovarian function. Mazer and Spitz®®® observed that 
such radiation often relieved, ’ completely and permanently, primary 
dj^smenori’hea. - . - 
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lowing castration. Therefore, he is willing to attribute good therapeutic 
results reported after administration of estrogenic hormones m cases 
of primary dysmenorrhea to the ability of these hormones to restore 
atrophic gangiion cells to normal activity. 

Cannon-^^ gives a detailed description of the influence ot the alido- 
minopelvie autonomic nervous system on the uterus. The pelvic visceral 
nerve, in general, acts as a detrusor or motor nerve on the uterus, blad- 
der, rectum, and pelvic colon, and is the inhibitor on the coriespond- 
ing’ sphincters. On the other hand, the presacral nerve is the inhibitor 
of these organs themselves. Therefore, dysmenorrhea associated with 
vesical and rectal disturbances is due to overactivity of the abdomino- 
pelvic sjTupathetic nerves. In his belief, Davis-^® goes too far in apply- 
ing this theory to aU eases of dysmenorrliea. 

Adson and Masson,-^’’ as well as Keene,-'*® give the history of nerve 
resection and describe in detail the anatomy of the nervous plexus. 
Good results from presacral sympathectomy for dysmenorrhea are also 
reported by Bailey and Cannady,-^” Counseller and Winchell,^®® De 
Courey,^®* Sellers and Sanders,-”- Shaul,^”” Wetlierell,^”'* and others. 

Special mention must lie made of a paper of Bahscht.-”” In two cases 
of intense and intractable dysmenorrhea, he finally felt forced to re- 
move the superior hypogastric plexus. Careful histologic study of the 
excised tissue in one of the cases showed marked inflammator.y changes 
in the nerves, suggesting the possibility that an inflammatory process 
in these nerves, in some cases, might represent the etiologie factor for 
tlic dysmenorrhea. 

Statements made by tlie various autliors in regard to sympathectomy 
can be briefly summarized as follows: Presacral sympathectomy for 
primary dysmenorrhea is the last and only choice after all other Imown 
therapeutic procedures have failed. In eases of secondary dysmenor- 
rhea, the resection can be done incidentally to the operation primarily 
required by the pelvic pathology responsible for the pain. Occasionally 
this operation proves very difficult and hazardous. It is, however, al- 
wa3^s preferable to hj^sterectomj^ or bilateral ovariectomy, which in the 
past frequently has been, and still is, done in aggravated cases. Theo- 
retically one should expect postoperative impairment of bladder and 
rectal function; as a matter of fact, catheterization is required for a 
short time only in some instances. Follow-up observations so far indi- 
cate that the operation does in no waj’^ affect menstrual function, par- 
turition, fertilitjq or libido. It seems tliat it permanentl.y relieves the 
men.strual pain. In experiments on rats, Schwartz and Buxton^”® 
1‘ecently demonstrated that ovulation continues after complete sevei’ance 
of the ovary from the sympathetic nervous system. 

This chapter on dysmenorrhea seems fittinglj'^ closed with a quotation 
of remarks made by Emil Novak in discussing the cited paper of Keene : 

The psj''chic factor is such an ever present one in the evaluation of 
treatment in cases of dj^smenorrhea, that one can not set it aside even 
in appiaising the results of pi’csacral sympathectomv. However, theo- 
retically one must admit that it could work.” 
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Correspondence 


August 13, 1937. 

To the Editor: 

Thank you for calling my attention to an error in a figure in my paper ''The 
Treatment of Carcinoma of the Cervix by Wertheim’s Operation” publi.shed in 
Volume 30. 

On page 817 in the last i)aragraph the ten -year cure rate (reckoning as dead of 
carcinoma all patients lost sight of or dead of other disease) is wrongly calculated 
as 20 per cent whereas the figures I cite show that it actually is 29 per cent. 

I must have missed the error when I read the proofs and shall be obliged if you 
will publish this correction. 

Victor Bonnfa'. 

149 Harley Street, TV. 1 
London, England. 


Item 


American Board of Obstetrics and Gynecology 
The next examinations (written and review of ease histories) for 
Group B candidates Avill be held in various cities of tlie United States 
and Canada on Saturday, November 6, 1937 and Saturday, Febiaiary 
5, 1938. Application for admission to these examinations must be 
filed on an official application form in the office of the Secretary at 
least sixt 3 ' days prior to these dates. 

The general oral, clinical, and pathological examinations for all 
candidates (Groups A and B) will be conducted by the ejitire Board, 
meeting in San Francisco, California, on June 13 and 14, 1938, im- 
mediately prior to the meeting of the American Medical Association. 

Application for admission to Group A examinations must be on file 
in the Secretaiy’s Office before April 1, 1938. 

For further information and application blanks address Dr. Paul 
Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pa. 


Erratum 

In tlie September, 1937 i.s.sue, page 4.39, the article ''Experimcutal and Clinical 
Therapy of Vulvovaginal Myco.sis” by IT. CIo.se Iles.scltine — 'J'tible TI should have 
been the first half of Table I instead of !i .separate table, thus making seven tables 
instead of eight. 'Ihc text refer.** to table mimber.s as they .‘■liould have appearcil 
in print e.xccpting the last, which was i>nntc*l VITI instead of VII. 
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exercise and “strange and wonderful preparations.'’ Both the Old 
Testament and the Tahnnd give detailed advice concerning the conduct 
of women in pregnancy. In India tlie Hindu priests held conclaves in 
which obstetric nurses were consecrated and instructed in the prenatal 
and postnatal care of their patients. 

Hippocrates and his school centered attention largely on the preven- 
tion of aliortion. They warned against excessive purgation and coitus. 
Fear and great excitement miglit also interfere with the proper develop- 
ment of the pregnancy. 

More explicit than Hiiipocrates Avas Susruta, writing in India in the 
second century before Christ. He .set forth rules as to food and drink, 
exercise and clothing. The pregnant woman should be surrounded by 
cheerful company both for her own and her child’s sake. He cautions 
against marriage with a ivoman u’hose family is tainted with epilepsy or 
tuberculosis. 

In the days of the Emperor Trajan lived Soranus of Ephesus Avho 
devoted many chapters of his book on gyneeologj' to prenatal care. Con- 
cerning the tendency to abortion from physical exertion and trauma, he 
Avrites quaintly: “Houses built on a firm foundation stand unshaken a 
long time, AA'hereas the house that has a bad and loose construction falls 
under the .slightest strain.” Wrinkling of the abdominal skin can be 
avoided by anointing AA’ith a wax ointment mixed Avith oil made of unripe 
olives and myrtle. ToAA'ard the end of pregnancy a Avarm sitz-batli 
softens the tissues and produces an easy labor. 

In the succeeding centuries and through the middle ages attention Avas 
directed largely to the management of labor and no important contribu- 
tions AA'ere made to the study of prenatal care. 

In 1584 a French physician, Sccvole de Saint-Marthe, Avrote a Latin 
poem entitled “Pacdotrophia” (the nurture of children), containing 
much good advice on prenatal care. It opens AAuth the lines : 

“Don't till Tis born defer tlij’ PiouK rare 
Begin betime and for its birth prepare. ’ ’ 

Further on it reads : 

‘ ‘ Eef resli thy wcarA' limbs with sweet repose 
And when fatigued thy heavy eyelids close. 

Be careful how your me.ats you choose 
And chosen well, with moderation use.” 

Not nnlil avc come to the great Mauriceau in 1668 do avc again find a 
significant contribution to llie hygiene of ]n-egnancy. In his Malfiflif''’ 
d-cs Femmes Grosses he deA’oles an entire chapter to this subject , be- 
ginning: “The pregnant AA'oman is like a ship upon a .stormy sea full of 
Avhitc-eaps, and the good pilot aa’Iio is in charge must guide her Avith 
prudence if he is to aAuid a shipAvreek.” 

“Fresh air, avoidance of extreme heat or cold, and fi-eodoni from smoke 
and foul odor.s are essential to her Ijealth. She .should cat Avell-eooked 
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B y PRECEDENT, the address o£ your presiding officer has been di- 
rected not to the presentation of some new scientific achievement 
but rather to the analysis of underlying movements or philosophies that 
influence our special field of medicine. Sampson spoke to you of “Hob- 
bies," Gellliorn on “Constitutional Factors,” Graves on “The Control 
of Life”; and gracefully worded historical reviews have been presented 
bj'- Chipman, Keene, Anspach and Watson. Having in mind this year ’s 
symposium on the prevention of eclampisia, it seemed fitting and per- 
haps of some interest to narrate briefly the story of xirenatal care. 

the STORir OF PRENATAL CARE 

From the beginnings of time the x>regnant ivoman has always been 
regarded with reverence. Special privileges were granted her and so 
sacred ivas her abode that even a murderer seeking shelter under her 
roof could not be taken forth and killed. If she was physically injured 
by some one, the punishment was death. If she herself had done some 
crime, verdict was postponed until her child was born. 

klany ancient records contain instructions for the care of pregnant 
women. A Chinese work enjoins them to avoid rich food, excessive 
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walking, ’ ’ Ledesert warns against listening to the stories of gossips and 
matrons concerning the terrible exiieriences of other women in labor. 

Venesection was accepted as a routine procedure during pregnancy 
among French obstetricians of this period. The problem was how often 
it should be done, at what period, from what extremity the blood should 
be taken and in what amount. It is interesting tliat at this same time 
German writers, (Busch, Boer, Jorg, Naegele) were almost a unit in 
pointing out the dangers of routine venesection. Their instructions for 
the care of pregnant women do not otherwise differ materially from 
those already described. 

In England, Denman (1801) warns against xjartaking of animal food 
in pregnancy. Women at this period usually prefer vegetables, fruit, 
and eveiy thing cooling. Concerning purgation he writes: “The more 
gentle the means for the removal of costiveness, the more eligible they 
are, provided they answer the intention.” He warns against the use of 
opiates for insomnia. A glass of cold water at bedtime will often suffice. 

American obstetricians of the nineteenth century made a few valuable 
additions to prenatal care. W. Tyler Smith (1849) urges dental hygiene 
in pregnancy to prevent complications tliat may lead to abortion. Hodge 
stresses psychic management. The expectant motlier should indulge in 
suitable reading and cheerful conversation, keeping away aU stories 
relating to the complications of labor in other women. 

Before considering present conditions among civilized peoples, a few 
examples of the customs among savage races might be of interest. Super- 
stitions of all sorts are deep-rooted. Evil spirits are believed to be the 
cause of fetal death and abortion. Yaivning is very dangerous, for the 
demon seizes this opportunity to .jump into tlie body and lull the child. 
Beware of walking in the moonlight, as there are devils about! Preg- 
nant women are sequestered in special houses awmy from hannful influ- 
ences and in one tribe a bell is iilaced on the ankles of pregnant women 
so that the tinkling sound will warn others to keep away. In South 
America the natives do not eat lamb for fear of giving their child a stub 
nose. Salty or gi-ea.sj' food is declared harmful and a diet limited to 
cocoanut milk is advised in the la.st months. 

Numberless examifles are related of maternal impressions. In fact 
this subject has been ardentlj' discussed pro and con all through the 
ages uji to the present time. The Greeks and early Christians considered 
that beautiful children were the result of gazing at beautiful objects 
in pregnancy. Prom ITrecht comes a yarn related by Schwammerdam 
in 1672 of a womiin who while jjregnant saw a i\Ioo]‘, and to avoid 
having a black child (luiekly washed hei-self with warm watei'. The 
child at birth was white e.xcept between the toes and fingers, spots un- 
touched by her ablutions. Birth marks were often jn-oduced because 
certain foods had been denied the pregnant woman. Against the views 
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wliolesoiiiG food ill small amounts at intervals ratlier tliau at one Luge 
meal. Forbidden are liighlj^ spiced pastries, for tliey create gas. Fre-sli 
fisli caught ill streams are better than lake fish. And witli this food a 
bit of good old wine, tempered with wateiy ratlier red wine than wJiite 
wine, aids the digestion. Beware of cold drinks, for did not the Empress 
of Austria in July, 1677, take strawberries and ice, and abort at the 
fourth mouth of her pregnancy ? ’ ’ Since the prominence of the abdomen 
in pregnancy iirevents women from seeing their feet, Manriceaii advises 
low-heeled shoes which will prevent them from tripping. Stooping in 
the later months may lead to faulty position of the child and interfere 
with the somersault that normally brings the head into the pelvis. For 
constipation he recommends eating apples, stewed prunes, and fresh 
figs. If necessary, he prescribes a mild enema of marshmallow, pellitory 
and anise vnth two ounces of beet sugar and a little oil. 

Above all Jilanriceau harangues against those terrible whalebone 
corsets Avorn by Avomen of the upper classes Avho aaosIi to conceal to the 
last moment the fact of their pregnancy. Squeezed from above, the 
abdomen is distended beloAv. “When the motlier finds her abdominal 
walls Avrinkled and pendulous like a bag, ’ ’ he Avrites, ‘ ‘ the poor midAAdf e 
is accused of not having used the proj)er ointment, AAhen the real cause 
lay in the prolonged av earing of the corset.’’ TJie age-old custom of 
bleeding pregnant Avomen is accepted AA’ith reservations. Nevertheless 
he cites a case in Avhich a Avoman Avas bled 90 times in one pregnancy 
AAdthout apparent harm. 

From Mauriceau aau jumi) to the begiiuiing of tlie nineteenth century 
for other evidence of special interest in prenatal care. In preparing 
this paper I glanced through the Catalogue of the Surgeon General’s 
Library and AAns amazed to find record of no less than 55 dissertations 
AAU-itten by graduates of French universities from 1800 to 1840 on tlie 
“Hygiene of Pregnant Women.” I contrived to read about tAventy of 
these dissertations. As a Avhole they do not display any great originality, 
and the manner of treatment is rather stilted; but their number is cer- 
tainly eAudence that Frencli obstetricians of that period Avere keenly 
aliAm to the importance of giAong prenatal instructions to pregnant 
AAomen. There is a good deal of common-sense adA'^iee in some of these 
dissertations and a fcAv examples may be of interest. Leglay AAU’ites 
(1812) ; “Have indulgence for the pregnant AAuman’s caprices, listen 
to her desires AA’ith complaisance, console her and in place of the seAmrity 
of tlic doctor, adopt rather the affectionate lone of a friend or a father.” 

"Vt allving i.s the liest form of exercise,” says Nolette, “but it should 
be done in moderation and not transformed into a task or it Avill lose 
its adAmntage. Bather should the path of her promenade harm pleasant 
sunoundings and be made Avith good friends whose conA^ersation may 
haAc .so mucli charm Hint .she Avill forget Avhal Avas the purpose of her 
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In Germany autopsy findings on eclamptic patients demonstrated the 
consistency of kidney pathology in these eases. 

It was an accident of economic circumstances that led to the estab- 
lishment hj^ E. B. Sinclair and G. Johnston of the first prenatal clinic 
in the world at the Dublin Maternity Hospital in 1858. Owing to the 
crowded condition of the hospital, applicants for maternity care had 
to present themselves for admission several months before their expected 
confinement. Their card had to be signed bj’- one of the physicians of 
the hospital, who took this occasion to make a brief record and physical 
examination. Every woman with edema, headache, dizziness, or al- 
buminuria was treated actively. She was instructed to attend the dis- 
pensary regulai’ly, and, if necessary, was admitted into the chronic 
patient’s wards of the liosintal. Here she was purged freely and repeat- 
edly, made to maintain a horizontal position in a cool Avard, and alloAvecl 
none but the mildest and lighte.st nourishment. Sinclair and Johnston 
found that by these measures the incidence of eclampsia was greatly 
reduced. In fact almost the only patients with eclampsia were untreated 
emergencies aaIio had not come to the dispensary. 

The next important advance was tlie discovery of blood pressure ele- 
vation in eclampsia. It was a lapse of almost half a century from the 
first mercury manometer used by Ludwig in iiis animal experimentation, 
to the air-inflated sphygmomanometer of Potain in 1888, Working Avith 
the latter instrument Vinay in 1894 noted the regular occurrence of a 
high systolic blood pressure up to 180 to 200 mm. of mercury in Avomen 
AAdth eclampsia. Three years later Vaquez and Nobecourt amplified these 
findings and found that tliey preceded the convulsive seizures. At the 
German Gynecologic Congi'e.ss at Giessen, in 1901, Piith and Kroenig re- 
ported a uniformly higli blood pi’e.ssure in jn-eeclamptie patients. In 
the same paper they also shoAved certain differences in the freezing point 
determinations of the maternal and fetal blood. In the discussion that 
folloAA'ed, the question of freezing point Avas carefully considered but 
the A'alue of their blood pressure findings Avas completely overlooked. 

At Johns Hopkins IJnmn\sity in 1903, H. W. Cook and J. B. Briggs 
made careful studies of blood iiressure aflei- o]iei'ations, during normal 
pregnancy and in eclamjisia. Their conclusions Avere: “It is e.specially 
AA'ith regard to the early recognition of tlie onset of eclamptic features 
in any case and the possibilily of instituting iirompt and A'igorous treat- 
ment for their relief that .systematic blood iiressure records may be ol 
value to the obstetrician. The onset of hyiiertension at any period of 
pregnancy should ahs-ays excite the aiijirehension of eclampsia in the 
absence of other recognized canses of abnormally high blood ])re.ssure.’ 

Although this ]>a])er Avas jjubli.shed in the Johns llojikins Hospital 
Beports in 1903, neithei- it nor the preceding European reports Avere 
mentioned in the .symposium on eclanqisia held by our Society tAVo 
years later. Ea'cii in 1910 .and 1912 Avhen Ave again discussed tins sub- 
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of the majority occasional voices were raised. Colombo of Cremona in 
1559 declared that monstrosities. were not due to the devil or to sodomy 
but were the result of faulty development. A cogent argument against 
maternal impressions according to Blondel in 1727 was tlie fact that 
illegitimate mothers could not destroy their offspring by their most in- 
tense wishing. 

Belief in tlie mysterious influence of mind over matter lias come dow 
to the present generation, and we find one of our founders, the first 
president of this society, Fordyce Barker, a convinced advocate of the 
doctrine of maternal impressions. At the meeting of the American 
Gynecological Society in 1886 he reported several instances of deformi- 
ties produced in tliis way. In the discussion tliat followed Busey nar- 
rated 41 additional cases. Only one man raised liis voice in opposition, 
John S. Billings, who said that such effects ran counter to all our knowl- 
edge of the physiology of pregnancy and lienee we must simply say: 
''we do not Imow." A resolution was passed to have the question in- 
vestigated by a special committee of three but our transactions do not 
record the report of that committee. Hir.st’s Ohst dries in 1888 stated 
that maternal impressions were a proved fact and even as late as 1902 
Biekinson-Norris’ textbook conceded them as a probability. The studies 
on pathologic embryology by Mall aiid Streeter have now shown the 
fallacy of these theories and point the way to methods of prevention. 

The most important chapter in this story of prenatal care deals with 
the prevention of eclampsia and its associated toxemia. Previous to the 
middle of the nineteenth century the diagnosis and prevention of im- 
pending eclampsia was based wholly on clinical observations. Text- 
books are full of accurate desciuptions, vividly portrayed, of the pre- 
monitory symptoms. Dewees relates of a rapidly fatal case in which 
the patient suddenly cried out: "My head! My head!” and fell into 
convulsions. Epigastric pain, tingling of the ears, blind spots, and 
edema of the face and hands were evidence of plethora, and bleeding 
would alone prevent the eclamptic outburst. 

It was in 1843 that J. C. Lever in England first noted the constant 
presence of albumin in the urine of patients with eclampsia or pi’c- 
eclamptic sjuuptoms. At about the same time iii Pimnce, Paj'^er, fol- 
lowed bj^ Blot, Labat and Mayer Cahen noted the constancy of these 
findings. It vas not long until the urine of every patient with edema 
01 headache was examined and the appropriate treatment instituted 
vhere albumin Avas found. James Simpson of Edinburgh confirmed the 
uniform presence of albuminuria in eclamptic patients and in 1859 con- 
cluded that albuminuria, dropsy, and comuilsions are successive effects 
of one common central cause — ^ auz, a pathologic state of the blood, to the 
occurrence of Avhich pregnancy in .some ivay peculiarly predi.sposes. ” 
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In tlie j'nlly organized oljstetrical scj’viees of l.lie Scandinavian coun- 
tries and Holland the establishment of proper prenatal care through 
midwives and physicians was relatively simple. In Holland according 
to Dr. DeSnoo the work has been done individually with each patient 
through the person in attendance, rather than through a general pre- 
natal clinic as elsewhere. Soviet Russia has devoted special considera- 
tion to the care of the expectant mother. On a nationwide scale it has 
established centers for maternal welfare where patients are instructed 
and examined. This is one of the big accomplishments of the present 
government. 

In France Pinard led the movement for prenatal care. The interrup- 
tions of the Great War were partty compensated by the splendid co- 
operation of American physicians at the time of its conclusion in 1918. 
Dr. Fred Adair was in cliarge of a portion of Ihis prenatal work during 
these years and the experiences gained tlicre stood him in good stead 
when he took over the eiiairmanship of the Committee on Maternal 
Welfare in this eountiy. This committee’s activities were the indirect 
outgrowth of the Conference on the Prevention of Infant Mortality held 
at New Haven in 1909. The work progressed rapidly and by 1915 
Whitridge Williams prepared a model prenatal record sheet. “The 
best results in prenatal care arc obtained,” he says, “when work is 
begun in the obstetric dispensary of a well-regulated hospital, continued 
in the lying-in wards and completed by the children’s hospilal with its 
milk fund and baby saving devices.” 

In 1920 a committee of three was appointed by the American Gyne- 
cological Society to confer with similar committees appointed by the 
American Pediatric Society and the American Child Health Associa- 
tion to plan for the development of a maternal and child welfare pro- 
gram in the United Stales. The splendid woik of this committee and 
its successors is too recent to need amplification here. Its influence was 
made nationwide by the publicitj’’ and the illuminating studies that grew 
out of the White House Conference of 1933, studies in which the Fellows 
of our Society took a distinguished part. 

At the present time I think it is not an idle boast that in spite of the 
handicaps arising fi-om our vast territory, the admixture of various 
races, especially negroes, and the heterodox rerpiirements for medical 
practice, we have succeeded in this eouiitiy in developing one of tlic 
best organized systems for prenatal care in the world. It is a chaplei- 
in our obstetric development of which we have i-eason to be proud. 

Such in bi'iof is the history of pi-enatal care. In conclusion may I 
recall to your mind one episode fi-oin this reeoi-d that .should have a 
special significance for us at the present time. I refer to the discovery 
of blood pre.ssure elevation as an index of threatened convulsions. In 
1905 the Fellows of our Society gathei'ed for a symposium on eclampsia. 
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ject, only Hirst and Polak stressed the nsefnlness of blood pressure 
readings. In Europe, in spite of additional work by Vaqnez, Wiennev 
and others, the compendious Bonclhuch of von Winclcel in 1907 fails to 
recognize flie value of blood pressure measurements in eclampsia. It 
was not in fact uirtil twenty years after Yinay’s first work that the 
true significance of these findings was generally appreciated. 

The establishment of special clinics for prenatal care on a nation- 
wide scale under university, hospital, or municipal administration dates 
back to the beginning of this century. Previous to 1900 we had only 
one such clinic, that already mentioned at the Dublin j\Iaternity estab- 
lished in 1858. The man who first visualized the possibilities of pre- 
natal care thus organized under hospital .supervision \vas James BaUan- 
tyne of Edinburgh. Influenced by many years of study in antenatal 
pathology, he urged the establishment of a prematernity ward for the 
care and study of pregnancy complications. By dint of persistence the 
one bed provided at the Royal Maternity Hospital in 1901 for these in- 
vestigations grew to a 23-bed ward two decades later, Ballantyne in addi- 
tion to being a great scientist and clinician had in him the strain of a 
visionary. The dawn of the twentieth century found his spirits rising 
with the hope of an age when all expectant mothers would be properly 
cared for. In fantastic mood he pictures the perfect prematernity institu- 
tion of the future. It is situated in the town of 'Wcissnichtstadt, some- 
where on neutral ground between Prance and Germany, built by the 
munificence of an American millionaire, and officered by an international 
staff. Over the doorway runs the legend : ‘ ‘ Teach us what we shall do 
unto the child tliat shall be born. ’ ’ In one ward abortions and premature 
labors are being prevented. In another, the so-ealled “hall of the inno- 
cents,” syphilis in the pregnant mother is being eradicated. The room 
whose doorway is labeled “Heredity” contains a hemophiliac who is be- 
ing cured by some new method. In the Roentgen room the art of prenatal 
diagnosis is being perfected. Many of these dreams of Ballantyne have 
indeed come to pass. Onlj* tlie concluding remarks of the physieian-in- 
eharge sound strangely incongruous at the present time. Ballantyne 
puts these words into his mouth; “In this twentieth century we pre- 
vent everything — war, disease, liurricanes — everything except the doing 
of good to others.” We are thanltful that Ballantjuic did not live to 
see how far this Utopian vision is from being fulfilled. 

In England the movement for prenatal care was greatly aided by the 
National Health Insurance acts of 1911 and 1913, providing for' mater- 
nity benefits. In 1914 the local Government Board issued a circular 
offering a grant to local authorities for antenatal care. This included: 
(1) local supervision of midwives, (2) antenatal clinics, (3) home visit- 
ing of expectant mothers, (4) provision in hospitals for treatment of 
the complications of pregnancy. By 1927 there Avere already in exist- 
ence 600 prenatal clinics in England alone. 
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S AECOIMA of the uterus is so mueli less common than carcinoma of 
the same organ that it is not surprising that it has received far 
less attention in the literature. Most of tlie publications on tlie subject 
have dealt -with reports of single cases or small groups of cases, as 
might perhaps be expected from the paucity of material in any but 
the larger clinics and laboratories. Our knowledge of many of the 
features of uterine sarcoma is still very incomplete, though it has been 
recognized as a clinical and pathologic entity since I860, when the 
first ease was reported to the Berlin Obstetrical Society by C. Meyer. 
No less a personage than Eudolf Virchow made the jiatliologic I'cport 
on this case, and an accurate description of uterine sarcoma of tlic en- 
dometrial type was incorporated in liis Krankhafio Geschtviihie, pub- 
lished in 1865. In the seventy-seven years since Meyer’s report only a 
relatively small group of contributions may be said to have represented 
serious efforts to add to our knowledge of this subject. 

It has therefore seemed worthwhile to study the comparatively large 
material which has passed through our laboratory, the present report 
covering a period of twenty-five years (1911-1935 inclusive). During 
this time, in a total of 26,973 case specimens, 59 eases of uterine sar- 
coma have been encountered. These have been studied from both a 
clinical and a pathologic standpoint, for only by such a correlation 
can one expect to extract the fullest infoianation as to the characteristics 
of this di.seasc. "We have been fortunate in having follow-up informa- 
tion on 50 of our 59 cases, in spite of the fact that IS specimens oi’ 
sections came to our laboratory from outside clinics, moaning usually 
considerable difficulty in getting information as to the postoperative 
careers of the patients. 

In an excellent paper before this Society in 1934, Kimbrough pre- 
sented an analysis of 43 cases of sarcoma of the uterus, more especially 
from the standpoint of the factors Avhich influence the end-results. The 
reader may be I’eferred to this ])aj)er foi' a I’csuiiie of the literature on 
this and other clinical aspects of the ]ii-oblem. AVhih* in our jn'csent 
paper we have likewise included an analysis of tlie clinical characteris* 
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Freneli and German medical iournals had for ten jmars previously con- 
tained important contributions on the subject of hypertension in eclamp- 
sia. In our oivn conntry Cook and Briggs had made careful observations 
on high blood pressure associated with eclampsia as earty as 1903. l et 
by no word or suggestion was this fundamental advance recognized in 
our discussion of the subject. I bring this up not in a spirit of criticism 
but to ask you here today to consider Avhether we may not in similar 
manner be overlooking discoveries, already made, but whose auiIuc avc 
Iiave not fully recognized. As Felloivs of this Soeietj’, is it not our 
responsibility, not merely to add to the sum-total of scientific knowledge 
by our own investigations, Imt also to develop our critical faculties, so 
that Ave may become discerners of the truth, able to pick the grain from 
the chaff, and ever alert to recognize great discoveries promptly when 
they are made? By so doing, atc shall materially hasten the progress 
of medicine. 
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oi; corporeal as compared with cervical myomas will no doulit explain 
in jiart at least the predilection of sarcoma for the corpus uteri. 

The symptomatologj" is not distinctive, so that in most cases the 
diagnosis is not made until operation; or even more frequently, not 
until the iiathologic examination. Abnormal bleeding ma}^ be entirelj' 
absent, especially when the endometrium is not involved. On the other 
hand it may be of great significance, especially when it occurs after 
the menopause, and particularly'- when in these postmenopausal cases 
the uterus is the seat of myomatous growths. In younger women there 
may be either menstrual excess or intermenstrual bleeding, or both. 
Needless to say the hemorrhage is in any event only suggestive of pos- 
sible malignancy, and carcinoma will more frequently be found to be 
its cause than sarcoma. 

Abnormal discharge may likewise be a symptom, as in carcinoma. 
In earlier stages it is likely to be thin and watery, but sooner or later 
serosanguinolent. Still later it may, as a result of necrosis and ulcera- 
tion, become quite foul, and may even contain sloughing particles or 
shreds of tissue. Rapid increase in the size of myomatous tumors, 
especially when this is associated with bleeding, should likewise suggest 
the possibility of sarcoma. Pain may be a symptom, though often not 
until the later infiltrative stages of the disease, ivhen it may be intense 
and continuous. In these late stages, profound anemia, cachexia and 
weakness may be noted, making these patients very unfavorable risks 
for operation. Indeed, one mirst be struck with the number of patients, 
in both our own series and that of Kimbrough, in which death occurred 
within the first few days after operation, throwing into doubt the 
advisability of operation in such advanced cases. 

Still other .symptoms, none of them distinctive, may be noted, as will 
appear from Table III. In some cases diagnostic curettage will estab- 
li.sh the diagnosis, as Avhere the disease is polypoid or where the en- 
dometrial surface is involved, but when the disease is beneath the 
surface, microscopic examination of curettings will not be helpful. 


Tahi.i: III. .'SYMCTo^rs 


SYMPTOMS 

Irregular bleeding 
Pain, abdominal and pelvic 
Tumor, abdominal and vaginal 
Loss of -weiglit 

Foul, nonhemorrhagic di.«cliarge 
Frequenc}' of micturition 
Painful defecation 
General veakne.'i.s 
Dy.^monorrhea 


SVMIiKU OF PATIK.VT.S 

rx o7 CASKS 
.17 
27 
24 
7 
4 
4 
2 

0 
id 

1 


Extension of the disease is by direct continuity, by the blood stream, 
or by the lymphatics. 7’he hematogenous route is most important in 
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l.ics and eiid-resnlts in oiu' series o£ eases, wo have been perliaiis even 
move interested in the pathologic study of fbo ral.liej- large material 
at our disposal. 

Table I will give some idea of the iueidencc of sarcoma of the uterus 
as compared with the other more common uterine lesions encountered 
in the twenty -hve year period under study. 


Table I. Relative Ixcioen'oe op Uteuixe Sakcosia as Compabed With JIoke 
Common- Uteeine Lesioxs Observed jx 26,973 Case Specimexs 


DIAGXOSIS 

XUMBER OF 
1>ATIEXTS 

IXCIDEXCE 

PER CENT 

jMyonia uteri 



Adenocarcinoma o£ fundus 

241 

0.89 

Adenocarcinoma of cerrux 

88 

0.33 

Epidermoid carcinoma of cervix 

934 

3.5 

Sarcoma of uterus 

59 

0.22 


Sarcomas, therefore, constituted 4.5 per cent of uterine malignancies 
(exclusive of chorionepitlielioma) encountered during this quarter of a 
century. If the 18 patients treated in other hospitals be excluded, the 
incidence of sarcoma of the uterus was 0.15 per cent, and this tumor 
accounted for 3.1 per cent of uterine malignancies (exclusive of ehorion- 
epithelioma) . In Kimbrough’s investigation, sarcoma constituted 3.2 
per cent of uterine malignancies, wliile Haase found the proportion to 
be 3.3 per cent, a rather remarkable uniformity in these three large 
groups of cases. 

Clinical Characteristics . — The disease most frequently affects Avomen 
during the middle period of life, our own series showing the highest in- 
cidence during the fifth decade. On the other hand, the rare grape- 
like sarcoma of the cervix occurs often in infancy. 

Table II.. Age Ixcipexce 


AGE 

7 month.s 
2 years 
14 year.s 
20-25 year.s 
26-30 year.s 
31-35 years 
36-40 years 
41-45 years 
46-50 years 
51-55 years 
56-60 year.s 
61-65 years 
66-70 years 


XUMBER OP 
PATIENTS 

J 

1 

1 

2 

4 

6 

6 

10 

10 

4 

8 

3 

1 


JXiapEXtE 
PER CENT 

L8 

. 1.8 

1.8 

3.5 

7.0 

10.5 

10.5 

17.5 
17.5 

7.0 

14.0 

5.3 

1.8 


Any portion of the uterus may be the seat of the tumor, though the 
body is far more frequently involved than is the cervix. Piqnand, for 
example, found in a collective study of 393 eases that the body of the 
uterus was involved in 325 and the cervix in 68. The greater frequency 
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one and a. liali years after hysterectomy for a myoma in which there 
was a “suspicion of sarcoma.” The histologic, examination of the re- 
current tumor, liowever, failed to show any evidence of malignancy, 
though blocks were made in from 20 to 25 different areas. A third 
operation was done ten months later for a second recurrence and again 
the tumor proved to be a myoma with no suspicion of malignant change. 
Six months later a retroperitoneal recurrence appeared and the examina- 
tion of this showed areas of polymorpliic sarcoma in addition to myom- 
atous elements. The patient died two 3 'ears later. Neugeliauer has also 
reported a case in whieli, six years after supravaginal hysterectomy for 
benign myoma, tliere were found 3 pelvic tumors entirely separated 
from the amputation area and all showing the histologic .structures of 
simple benign myoma. 

Pathology and Classification . — Much of the older discussion concern- 
ing the pathology of sarcoma of the uterus has revolved about the prob- 
lem of its histogenesis, and more particularly about the question as to 
Avhether the sarcoma may arise directly from muscle cells or whether 
it has its source always in connective tissue elements. Without going 
into the history of this controversy, suffice it to say that the former of 
these viewpoints is now the accepted one. As far back as 1894, Williams 
demonstrated Avhat he considered a dii-ect transition of muscle cells 
into sarcoma cells, and Kelly and Cullen, as well as other authors, made 
similar observations. In more recent years there has been much dis- 
cussion as to whether sarcoma can arise from the mature muscle cells 
of the uterine wall or of a myoma, or whether it must spring from 
rests of undifferentiated cells which persist in the uterine wall. Merely 
1o summarize the existing evidence, the majority of leading pathologi.sts 
agree Avilh Meyer that an origin from fully differentiated muscle cells 
is unproved and unlikely. This, after all, is the same problem Avhich 
exists as regards sarcoma and other malignant groAAdhs in other parts 
of the bod}', Avith the same preponderance of opinion as to the improba- 
bility of the fully differentiated cell being the source of the malignant 
cell elements. 

To hark back for a moment to the question of Avhclher muscle or 
connective tissue cells are primarily concerned in the histogenesis of 
sarcoma, it mu.st be remembered that all the constituent elements of the 
uterus — muscle, connectiA'e tissue, epithelium, blood ve.ssels — are of com- 
mon embryonic ancestry, and all are of mesodermal origin. It Avould, 
Iherefore, be surprising if a malignant connecfi\'e tissue tumor-like 
sarcoma could nol arise from any one of these elements, or, for that 
matter, if nl limes a mixed tumor could not likcAvise develop, as is 
actuall}' the case. This, as a matter of fact, represents the preponderant 
vicAV of leading authorities as to the hi.stogcncsis of uterine sarcoma. 
It may ari.se from the mu.sele cells of the uterine Avail or of uterine 
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metastasis, Mhicli therefore is more characteiastfcally systemic rather 
than regional. Among the organs, most frequently the seat of these 
metastases, arc the lungs and liver. In 33 aui.opsy eases Gessner fomid 
metastases in 24, including 15 in the lung, 10 in the liver, 8 in the 
intestine, 5 in the omentum, 5 in the kidney, 5 in the pleura, with smaller 
numbers in other organs, such as the brain, ovaries, heart, etc. 

Other clinical data from our OAvn cases arc briefly summarized, with- 
out further comment, under the following heads: Race, age of pubeity, 
familial incidence of malignant disease, and social status. 


RAGE 

The race of the patient was laiown in 56 instances. Of these cases 
of sarcoma of the uterus, 53.6 per cent occurred among white patients 
and 46.4 per cent among colored women. 

Age of P!(l)e)'fy.— Information regarding IRo incnarche could be obtained in only 
48 cases, and even at tlic best this is libely to be laclcing in accur.icy. Tn OO.-'i per 
cent of these cases the age of puberty was between twelve and fourteen j'ears. 

Tabi.e IV 



XUMBEB OF 

INCIDENCE 

AGE 

PATIENTS 

PEE CENT 

9 years 

1 

2.1 

11 years 

4 

S.3 

12 years 

13 

27.1 

13 years 

S 

16.7 

14 years 

8 

16.7 

15 years 

7 

14.6 

16 years 

5 

10.4 

17 years 

1 

2.1 

18 years 

1 

2.1 

Familial Incidence of Malignant Disease- 

— Inve.stig'ation of the family history in 

56 cases of sarcoma of the uterus showed that there was no 

incidence of malignant 

disease in 53 or 94.6 per cent, while positive evidence Avas noted in 3 or 5.4 per cent. 

Table V. Social Status 



NUIIBEE OF 


STATUS 

PATIENTS 

PER CENT 

Unmarried 

5 

9.1 

Unmarried with pregnancy 

1 

1.8 

Married without pregnancy 

6 

10.9 

Married with pregnancy 

43 

78.2 


“Beewrent Fibroids .” — In the older literature one finds frequent 
reference to “reenrrent fibroids” and to malignant myomas with the 
capaeitj' to recur and to metastasize. There can he little doulit that 
these growths were really tjqies of sarcoma, and yet in a nnmher of 
reported cases, vagaries of behavior have been described whicli are 
difficult of explanation on general pathologic grounds. In a case re- 
ported from Halban’s clinic by Christophorakos, reenrrence occurred 
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tion, with the use of terms which aim at greater descriptive precision 
as to the constituent cells and their probable histogenesis, have been 
suggested, but they are of more value in the hands of experts than in 
those of the average pathologist. For example, such terms as sarcoma 
mjmglobicellulare, sarcoma myofusicellulare, and sarcoma myoeellulare 
are employed by Meyer in the grouping of myogenic sarcoma on the 
basis of histogenesis and degree of cell maturity. 

All such classifications, however, have the weakness that in an evitable 
and not small proportion of eases tlie pathologist cannot be sure of the 
exact histogenesis. Moreover, in this method of classification, ns well 
as in the simpler one more generally employed, viz., into round, spindle 
or mixed cell types, one cannot eliminate tlie individual factor in inter- 



Fis". 2. — Round cell .sarcoma in patient of forty-nine years, well eighteen ye.ars after 

operation, followed by radiation. 

])retation. For examjile, in tlic spindle cell variety many of the cell 
bundles are cut transversely, jiroducing a round cell picture in such 
areas, and leading often to the diagnosis of mixed cell sarcoma. To 
obviate this, jMcycr makes the u.scful suggest ion that the course of the 
blood vessels may serve as a valuable guide. If for instance, in an 
area in which blood vessels arc olxservcd in longitudinal section, the 
cell type is round, the diagnosis of round cell sarcoma would be .I'listified, 
whereas round cell areas without such hislf)logic control might, well be 
ci'oss-seetions of .sjfindle cells. Evtm with allowance for such factors, 
however, there is no doubt that the cell type in different tumors and 
even in different parts of the .same tumor may show all grades of dc- 
difierentiation, from a vei-y immature typo of round coll to a fusiform 
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myomas, or from the connective tissue elements in the nterinc wall, oi- 
in myomas, or in the endometrium, or from the walls of the hlood 
vessels of the uterus. 

It is on these grounds that we base the usual classificatioir of sarcomas 
into (1) those arising in the muscle or connective tissue of the uterine 
wall, (2) those arising in myomas of eitlier the corpus or cervix, (3) 
those arising in the mucous membrane of either tlie corpus or cervix, 
(4) those arising in the blood vessel apparatus. An origin from any 
of these sources is possible and in individual cases has been demon- 
strated, but, unfortunately, in a very large proportion of cases which 
come to study, it is not possible to do more than conjecture as to the 
origin, and in many eases even conjectures seem liopeless. No matter 



Fig. 1. — Sarcoma of dominantly small spindle cell type in patient of sixty-flve years, 
reported -n'eH several years after operation. 

what the origin, the invasive tendencies of sarcoma tend soon to blot 
out the evidence for this, and morphologic differences are all too often 
insuflieient to establish the histogenesis of many advanced cases. 

The uncertainties in classifying many cases, together with the rather 
limited practical value of such classifications, make it seem more impor- 
tant, with some reservations as regards special types, to lay more stress 
upon classifications dependent on cell type and degree of cell differen- 
tiation, because of the conceded importance of such variations as in- 
dicators of the relative malignancy of tumors in general. 

It seems to us, therefore, that the time-honored division of sarcomas 
into the spindle cell (Fig. 1), round cell (Fig. 2), and mixed cell groups 
is as serviceable as any in the classification of uterine sarcoma. To 
the.se we might add a giant cell variety. Eefinements of this classifica- 
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gest a special histogenesis, for which opinion there is histologic sup- 
port. This grapelilte sarcoma presents as a grapelike mass of pinkish, 
edematous poljTps involving the cervix and usually also the upper vagina. 
In advanced cases the entire vaginal canal maj' he filled, Avith Avide- 
spread lateral infiltration of the AA^hole pelvis. The disease is alAA'ays 
fatal. Of especial interest, hoAvever, is the fact that among the sar- 
comatous elements one may find also other mesodermal elements, espe- 
cially embryonic striped muscle, Avith, less frequently, cartilage. 

While mixed tumors of the uterine body also occur, this teratoma- 
like mixture is much more frequent in the small eer\ueal group of 
botryoid tumors, lending support to the theory that they are of teratoid 
nature. Because of the rarity of these tumors, a brief report of the 
tAA'o cases in our present serins seems justified. 



Pis. 3. — Sarcoma botryoide.s (kimlne.ss of Dr. Jo.sC ^Icdlna, Sao Paulo) in infant of 

seven months. 

Case 1. — Tlu.s specimen \va.s sent to one of us (Novak) for pathologic exam- 
ination by Dr. Jose iledina, of Sao Paulo, Brazil. It was obtained by biopsy from 
n polj'poid tumor which filled the v.nginal fornix, presumably arising from the 
cervix. The patient was an infant of seven months. The tumor was described as 
friable and very vascular. The child died, but autopsy was not obtainable. 

The histologic examination, as will be seen from Fig. .3, .shows the tumor to be 
made up of cells chiefly of spindle tt-pc, arranged for the most part around small 
spaces which are evidently lymph channels. The cells them.'-elves .“how only a 
rather low degree of anajilastic change, though many of the nuclei are rather large 
and heavily stained. There is no evidence of un.“triped muscle or of other teratoid 
elements. The more superficial j>arts of the tumor show extensive necrosis and in- 
flammatory infiltration. 

Case 2. — The jiatient wa.'- a child of two, who for .“ix months had had vaginal 
bleeding, with the ofa-asional pas'-.age of small polypoid masses from the vagin.'i. 
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cell scarcely distinguishable from the normal. The round cell variety 
is relatively rare as compared with the spindle or mixed cell type. 

The gvoss chovaciBi'istics of sarcoma of the uterus show great varia- 
tion, depending especially upon histogenesis and location. In the most 
frequent type, that arising in uterine m 3 mma, the sarcomatous cliange 
often brings about a sufftciently definite macroscopic alteration to justify 
a presumptive diagnosis of sarcoma; in others tlie change is much less 
marked, so that sarcoma will not be suspected until microscopic exami- 
nation, The sarcoma areas occur most frequently near the center of 
myomas, but may at times be noted onlj’ in tlie i3eripher3’’. Instead of 
the hard rather glistening cut surface of a typical mjnma, with its 
characteristic whorl-like appearance, the sarcoma areas present either 
the “raw-pork” appearance described b.y Cullen, or, when necrotic 
changes are more marked, tlie.y present as brain-like pultaceous, broken- 
donm areas, with often a ragged cavity formation and perhaps liemor- 
rhage. The common hyaline degeneration of benign myomas maj’' at 
times lead to confusion, as it maj’- bring about rather large areas of 
amorphous appearance, in whieli the eliaraeteristie arcliiteeture of 
mjmma is liliewise lost. However, the consistency is likely to be firmer 
than that of sarcoma unless there is also present the easilj’ recognizable 
cystic degeneration. 

Mural sarcomas maj’" at times also arise as nodular and fairlj* cir- 
cumscribed tumors, so that it liiay be difficult to be sure whether or not 
the tumor was preceded b.y a benign mjmma. I\Iore often, however, thej’’ 
are much more diffuse in their growth, so much so that thej’- maj^ produce 
a fairty uniform enlargement of the uterus, which may even resemble 
an earty pregnancy. The same thing is true of the diffuse varieties 
arising from the endometrial stroma. 

The endometrial sarcoma not infrequently assumes a i)olj^poid archi- 
tecture, and this is likewise true of growths originating from the mucosa 
of the cervix. As a matter of fact, the superficial cervical sarcomas 
may be mistaken for benign polyps, as in one of our own cases, in which 
sarcoma was not suspected before micro.scopic examination. As a rule, 
however, the polyps are builder, denser, and more friable than the 
common benign variety. In other cervical sarcomas, there may be wide- 
.s]:)read ulceration and infiltration, producing a picture not distinguish- 
able from the far more common carcinoma in its advanced stages. 

Pinallj^, a word as to the rare grapelike sarcoma of the cervix (sar- 
coma botiyoides) , partieularlj'^ as our series includes two specimens of 
this lesion. This grapelike tumor (traubiges Sarcom) was described 
by Spiegelberg as far back as 1897, under the designation “sarcoma 
colli uteri lydropicum ])a])illare, ” and various other names have been 
applied to it b^’' other authors. Prom a clinical vieu'point, the most 
interesting feature of this disease is that while it may occur in adults 
it has often been noted in infants, and this age predilection would sug- 
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Microsco'pic Char act eristics . — ^With reference to tlie microscopic ap- 
j3earance of nterine sarcoma, it is scarcely necessary to go into detail, 
inasmiicli as tlie same wide variation in cell morpliologj’’ occurs Avhicli 
characterizes sarcoma in general, and, as we liaA'e already mentioned, 
there may he much variation in ditferent parts of the same tumor with 
regard to the degree of de-dil¥erentiation of the constituent cells. The 
pattern and architecture likewise present much individual variation, 
some growths being very cellular and dilfuse, others having an alveolar 
or plexifoi’m pattern (Pig. 6), while in rare eases the relation to the 
blood vessels justifies the designation of angiosarcoma (Pig. 7). The 
alveolar pattern seems in most cases to be imparted by the presence 
of subdividing masses of connective tissue usually showing extensive 
hyaline degeneration. 


Pip. 5. — Polypoid cei'vical sarcoma In patient of thirty-eipht year.s. (Kindnc-ss of 
Dr. Karl M. "W^ilson, P.oche.ster, N. Y.) 

In mail}' myogenic tumors there appears lo be an insensible transition 
from normal muscle cells to the malignant cells, and in some tumors 
the constituent cells show only mild degrees of departure from the 
mature muscle cells. In others, though the cells may still he definitely 
spindle-shaped, there is a marked degree of anaplasia, with much hyper- 
ehromalosis, frequent mitose.s, and often giant cells. 

The term giant cell sarcoma is often employed, hut the significance 
of such elements is not always the same. In perhaps the majoritj'- of 
eases giant cells are found in tumor areas which are obviously degen- 
erating, and it seems clear, from the study of transition stagers, that the 
large giant cells, often poljmuclear, are formed from the cytoplasmic 
confluence of degenei-ating sarcoma cells (Pig.s. 8 and 9), One usually 
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Till! i-iMvix is snifl fo Iiavo li(>cn niuinifiitocl at aiiotliof liospitnl tioiuo time previousl.r, 
and Hlie bad Jiad two radium treatment.? (dosage not known). She had, however, 
become progressively worse, with the development of cachexia, togetlier with a severe 
pyelitis. Tlio tis.sue wliich came to onr laboratory, through the kindness ot Dr. 
Margaret Handy, of 'Wilmington, Delaware, coimi.sted of two small polypoid masses 
e.xpelled from the patient's vagina and showing typical sarcoma (Fig. 4). The case 
terminated fatally a short time later. 

A third case, representing a cervical polypoid sarcoma in an adult, was not of the 
typical botryoid variety, but it is of sufficient interest to justify brief mention. 

Case 3. — This case we arc permitted to include in our series througii the kind- 
ness of Dr. Karl M. AVilson, Professor of OIjstetries and Gynecology at the University 
of Rochester School of Medicine and Dentistry, wlio wa.s good enough to send us 
slides for examination. Tliis patient was thirty-eight years old. Seven years pre- 
viously slic had been given x-ray treatments because of uterine bleeding, and 



Fig. 4. — Sarcoma botryoides in child of two years. (Case of Dr. Margaret Handy, 

Wilmington, Del.) 

complete amenorrhea had ensued. I’or two months before beings seen^ howevetj she 
had bled almost constantly. On examination a pclj^poid growth was found in the 
cervix. According to Dr. AYilson ’s note, ‘ ‘ the growth bled on touch, presented a 
rather offensive odor, and suggested a necrosing polyp or a small submucous my- 
oma. ’ ’ This was removed by the vaginal route. 

The histologic examination shows a finely lobulated polypoid tumor which ap- 
parently arose from the cervix, as stratified squamous tissue covers the sarcoma in 
some places, while in others the small polj-ps are covered with cervical and even 
witly endometrial epithelium. In the latter areas, the subepithelial cells resemble 
a highly active endometrial stroma, with numerous mitotic figures, often as many 
as six or eight in a high power field. In the lower portion of the growth (Pig. 5), 
where the covering epithelium is of the stratified squamous type, the cells are 
larger, spindle-shaped, with many giant nuclei, few mitoses, and extensive de- 
generation. The growth is evidently a polj^oid cervical sarcoma of mucous mem- 
brane origin. ■ ' ■■ - . 
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which must be looked upon as an indication of abnornia) cell activity 
(Fig. 10). Freriuently, though not. by any means always, such tumors 
also exhibit numerous mito.ses. 



Fig. 8. — Giant cell.<5 of sympla.smic type, due to degeneration proce.ss. 
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finds liulc evidence of imelear aclivity in sueli areas, while in oilier parts 
of the same tumor the picture may he quite diffc'ci-ent-, with marked 
anaplastic cell changes, many mitoses, and often no giant cells. 



6. — Sarcoma of alveolar pattern, with septa of liyalinized flbrous tissue 
dividing the tumor celis. Patient, aged forty-six years, -living and ■well several years 
after operation. 



Fig. 7. Angiosarcoma - in -patient - of forty-two years. Growth far advanced, with 
loss or 110 pounds in weight, and death soon after operation. 


There are, however, other eases in which the designation of giant cell 
tumors would seem more justifiable, because in these the large giant 
nuclei are .sharply and intensely stained, evidencing a hjqperehromatosis 
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we have adopted in our own study, 20 separate high power fields being 
counted for mitotic figures. We are inclined to believe that the results 
of this are not widely different from those which would he obtained had 
we employed the more intricate technique of counting suggested by 
Evans. 

]\Iitosis counts were made in all our eases except those in which only 
one section was available, with too small an area of sarcoma to permit 
of the study of 20 suitable high power fields, and those where extensive 
degenerative changes would make mitosis studies valueless. In all, 41 
of our cases lent themselves for study along these lines, yielding mitosis 
counts varying from 0 to 88 in 20 liigh power fields. As might be 
expected, and as botli Evans and Kimbrough found, the degree of 
nuclear activity as indicated by the mitosis counts parallels in a general 
way the degree of clinical malignancy manifested by the tumor. Indeed, 
the parallelism is quite remarkable. 

Of 20 eases in which from 0 to 5 mitoses (inclusive) were found in 20 
fields, 15 were living more tlian three years after operation, 1 died of 
recurrence ten years after operation, 1 received only palliative treatment 
and presumablj^ died, and 3 were not traceable. Of 4 patients with be- 
tween 6 and 10 mitoses (inclusive), 2 were well and 2 died (seven months 
and five years after operation). Of 4 with between 11 and 20 mitoses, 
1 died after ten years of an intercurrent disease, and the 3 remaining 
were dead, three weeks (sepsis), five weeks (sepsis), and seven months 
after operation. Of 6 patients with from 21 to 30 mitoses (inclusive), 
1 was reported well sLx months after operation but has not been traceable 
since, 3 were dead (seventy-two hours, seven months, and seven years 
after operation), and 2 could not be traced. Finally, of 7 patients with 
mitosis counts above 30 (up to 88), 4 are Imown to have died (one day. 
seven months, 2 at nine months), and the remaining 3 presumably died 
soon after discharge from the ho.spital, for all 3 were far advanced, 
receiving only palliative treatment. 

A fact which has interested us is that, with one or two exceptions, the 
patients with very low mitosis counts, in which recovery was 1hc rule, 
were those in which the tumor developed in myomas, and in which it 
was of the spindle cell or mixed cell type, with few or no mitoses. This, 
fortunately, is the most common variety of sarcoma developing in 
myoma, and explains why .so many cures have followed simple supra- 
vaginal hysterectomy, and why sarcoma recurrence is so rai’e after radia- 
lion treatment of myomas. In a minority of cases, however, myomas 
may be the origin of the more malignant types, though the latter arc 
much more commonly seen when the tumor ailses in the muscuilature oi- 
the mucous membrane of the uterus. To ])Ul it anothei’ way, .sarcoma 
of the uterus may he either of a relatively low gi-ade of malignancy or 
it may be of a veiy malignant type, aiul the jii'ojjort ion of tlie former is 
much greater among growths developing in myomas than in those dc- 
velo])ing in the uterine mucosa or musculature. 



NOVAK-ANDERSON : SARCOJIA OP UTERUS 


753 


jn-e.sent. It would seem quite certain, on general pathologic grounds, 
that tliis criterion is of importance. 

In a paper published in 1919, Pro])er and Simpson suggested a classifi- 
cation into 3 types (I, II, III) according to the degree of maturity of 
the constituent cells. In their own eases the clinical malignancy seemed 
to parallel the degree of cell immaturity. For example, of tlieir 11 eases 
of Tjq)e III, only 1 was well (though only six months had elapsed since 
the operation), 1 had a recurrence, 2 died soon after operation, and 7 
died of recurrences in from six to eleven juonths after operation. 

Renewed interest in the question of mitotic activity was av'akened by 
tlie paper of Evans in 1920. In a study of “malignant myomas” lie 
concluded that the degree of mitotic activity imrallels tlie clinical 



Pis. 10.— Giant cells in actively growing tumor of spindle cell type. Patient, aged 
sixty-.six years, died on thirteenth postoperative day, of pyelonephritis. 

malignancy of these tumors. He based his estimates of nuclear activity 
upon actual mitosis counts by a technique not unlike that employed in 
blood counts. It should be remembered, however, that such a method 
can be of considerable value only when the pathologic technique is a 
t erv standardized one. The rapidity of fixation, the thielaiess of the 
sections and other such factoi's are so variable in the average group of 
cases studied that there could be no mathematical accuraej’' in mitosis 
counts of this sort. This would apjily to such a series of cases as oui’s, 
going back over twenty-five I’^eai's and including many cases from out- 
side sources. It would seem to be just as serviceable and perhaps ap- 
proximately as accurate in giving an idea of the degree of nuclear 
activity to count the mitoses in a considerable number of fields from as 
main different parts of the tumor as possible. This is the plan which 
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point.. For t.his reason, we can claim, no accnraey in onr effort to classify 
oiir cases according to their origin; viz., (1) 39 in myomas; (2) 11 in 
the nterine wall; (3) 5 in the endometrium; and (4) 4 in the cervix. 



Eig. 12. — Enflomctrial .sarcoma in patient of twenty-eight year.s of age, with death 

nine month.s after radical operation. 



Fig. 13- — Endometrial sarcoma of malignant type, witli many hyperchromatic nuclei 
and numerous mltose.s. Patient aged hfty-tliree yeans. 


In our own serie.s of 59 case.s, it wa.s con-sidered that in 39, or 66.1 per 
cent, the sarcoma was secondary in myomas. This gives an incidence 
of 0.56 per cent of sarcomatous degeneration in the 6,981 myomas com- 
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With reference to the much discussed question of tlic incidence of 
sarcomatous changes in myomas, the wide discrepancies of figures for- 
merly quoted have given way to a reasonable degree of uniformity in 
more recent statistics based on a clearer recognition of the histologic 
criteria of malignancy. The most common mistake of the eailici authors 
was to mistake very cellular but benign myomas for spindle cell sarcoma, 
so that in some series an incidence of as much as 10 per cent of malig- 
nancj' was reported ('Werner). It is not alwaj’S eas}’’ to be sure uhethei 
or not sarcoma is secondary to benign myoma. The mere presence of 
myomas does not justify tliis assumption, and, moreover, it must be 
remembered tliat sarcoma may arise as a rather nodular growth which 
might simulate a sarcomatous mjmma. On the other hand, when a 
sarcoma is found developing in the interior of a myoma in which one 



Rig. 11. — Sarcoma nodule developing in myoma- Patient, aged forty-seven years, 

•has remained well after operation. 

can still find abundant evidence of the original benign tumor, the origin 
from such a tumor seems clear (Fig. 11). 

The same difficulties arise with reference to sarcoma arising in the 
mucous membrane. When one finds sarcomatous polyps of the endo- 
metrium or endoeervix ivith little or no extension into the musculature, 
the mucous membrane origin must be accepted. Even in the more in- 
vasive types, where the museularis is invaded, the replacement of the 
mucous membrane stroma by sarcoma cells, perhaps the presence of 
sarcomatous polyps, and the direct continuity of the sarcomatous stroma 
with the sarcomatous invasion of the muscle make the endometrial or 
endoeervieal origin reasonably certain (Figs. 12 and 13). 

In the late stages of the disease, however, such aids in determining the 
origin of the tumor are not aimilable, and one can only speculate on this 
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at least the location of the lesion may make him doubtful as to whether 
to remove the cervix by a second operation or to depend upon post- 
operative radiation. "With rare exceptions the latter course will probably 
be the wiser. Indeed, simple supravaginal hysterectomy, without radia- 
tion, has cured many cases of undoubted sarcoma. In our own series, 
many eases have been of this t3'pe, the patients’ salvation lying in the 
fact that, so many of the sarcomas developing in myomas are in a com- 
paratively early stage and of a relatively Ioav degree of malignancy. The 
same statement ma,v possiblj’' be made of radiotherapy, though we have 
no direct evidence on this point. Nothing is more certain than that an 
inemtable thougli small proportion of tlie manj^ fibroids wliicli have been 
treated by radio! herapj- have been complicated by sarcoma, and j'ct 
sarcomatous recurrence after such treatment is practically unheard of. 

On the other hand, even the most extensive surgery and the most com- 
plete radiotlierapy will fail to cure the more malignant types of sarcoma 
when these have readied an advanced stage, as they unfortunatelj’’ often 
do, before the patient comes to operation. These advanced cases are poor 
operative risks as a result of .such factors as extreme anemia, cachexia 
and sepsis. This is indicated b.y tlie results shoivn in Kimbrougli’s series 
as well as our own. Palliation is often preferable to operations of the 
magnitude so often necessary in such advanced eases, assuming that the 
pathologic diagnosis has been made. In the less advanced and less 
malignant eases, on the other hand, the preferable plan of treatment is 
panln'storcctomA' followed b.y deep roentgenization. 


E.ND-RESULTS 

In 50 of our cases it has been po.ssible to secure information as to the 
postoperative histories. There were 14 patients alive and apparently 
well for varving periods up to three jmars following operation. This 
group, which includes a considerable number of the cases coming from 
outside sources, was citlier not traceable beyond three j'ears or, in a 
few cases, too short a jieriod had elapsed since operation. On the other 
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Ijrised in our material, a figure somewhat lower than the 1.2 per cent 
of Kelly and Cullen in an earlier study from tlie same laboratory. It 
is also somewhat lower than the average reported in the I’eeent literature. 
Klaften, for example, finds an incidence of 2.8 per cent; Kimbrough, 
1.02 per cent; Prankl, 2.02 per cent; Steinhardt, 2.78 per cent; Franz, 
0.64 per cent; Brings, 1.94 per cent; and Haase, 4.2 jrer cent. However, 
iji 72,116 cases of myoma collected from the literature, Vogt found an 
iucidciice of only 0.41 per cent of .sarcoma. 

TREATMENT 

Because of the difficulties of diagnosis, the treatment of sarcoma is 
often a matter of expediency rather than of deliberate planning. Only 
a few points of special interest need be toirched upon here. The methods 
of treatment used in our own cases are put down simply as a matter of 
record, Avith the explanation that some at least were treated before the 
development of modern radio-therapy, so often a useful ])resent-day 
ad.iunet. 


T.akix YI 


OI’ECATIOX 

SOMBER OF 
PATIEXTS 

DEATHS Wi 
YEy 

NUMBER OF 
FATIENTS 

ITHIN FIVE 

VRS 

PER CENT 

Subtotal liysterectoinv 

29 

S 

36.4 

Total livstereetoinv 

9 

' 5 

22.7 

Vaginal niyoiuectomv i 

4 

2 

9.1 

Dilatation and curettage j 

4 

1 

4.5 

Biopsy (including exploratory laparotomy) 

4 

3 

13.G 

Abdominal nivomeetomv 

S 

1 

4.5 

Bemoval of cervical po'lvpus 

2 1 

- 

- 

Vaginal hysterectomy 

1 ! 

1 

4.5 

Excision of cervix 

1 

1 

4.0 


X-ray tlierapy was cmployecl in 12 cases and radium was applied to the uterus 
in 10 patients in addition to the operative procedure. 

Surgery has been, and still is, the backbone of treatment, especially as 
so large a proportion of sarcomas are not discovered until operation for 
supposed myoma, or until the laboratory examination of such supposedly 
benign tumors. The possibility of sarcomatous change in myomas must 
always be borne in mind by the surgeon, and it is a wise precaution to 
cut into the tumor masses as soon as the uterus is remoAmd, for a pre- 
sumptive diagnosis of sarcoma can often be made from the gross appear- 
ance of the cut surface. "When there is doubt on this point, frozen sec- 
tions Avill often enable the decision to be made. If sarcoma is found or 
suspected, and especially Avhen the lesion encroaches on the cervix, total 
hysterectomy is far safer than the suiiravaginal technique. 

An experience which every surgeon of large experience must occa- 
sionally haim is to receive a pathologic report of sarcoma after supra- 
Aaginal hyslercctomy for presumably benign myoma, and in some of these 
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DISCUSSION 

DE. WILLIAM P. HEALY, New York, N. Y. — This Society has had two papers 
presented on this subject in a short space of time, one by Dr. Kimbrough three 
years ago, and Dr. Novak’s today. Thus we have practically 200 cases from two 
outstanding institutions, and we may assume that the conclusions of these two papers 
bring the subject up to date for us. 

As to the occurrence of this disease, Vogt, in a series of 72,000-odd cases collected 
from the literature, found that the incidence of sarcoma in association with myoma 
was about 0.40 per cent. At the Roosevelt Hospital, where I inquired several days 
ago, there have been within the last seven years four cases in about 1,200 cases 
of fibromyoma, or less than half of 1 per cent. 

Now as to the prognostic importance of the recognized lesion, there are two general 
tv'pes, clinically and histologically, of .«arcoma of the uterus: (1) The rather rare 
form develops from some portion' of the uterus itself, and will be found to be ex- 
tremely malignant, to contain many mitotic tigure.s, and will be pleomorphic. (2) 
There are the sarcomas that occur in a previously existing myoma, of much less 
malignant quality, and these are the cases that I believe give the cures. 

It is extraordinary that in these two series, aggregating approximately 200 cases, 
there have been obtained from 30 to 32 per cent of live-year cures. Dr. Kimbrough’s 
.“cries showed about 34 per cent and Dr. Novak about 30 per cent. We have no 
.such experience at the Memorial Ho.spifal. Our c.ase.« are recognized first elsewhere 
and referred to, either as recurrent or as untreated. We could find only 23 cases 
in going through all of our material, and we have but 2 patients alive today. Each 
of these is a recent case, and each has pulmonary metastascs. Hence, we feel the 
prognosis in sarcoma of the uterus is extremely bad. 

We have one verj- interesting case of a patient under treatment. This patient, 
a woman less than forty-five ye.ars old, develoj)ed bloody sputum and a cough 
twelve months ago. By .Tuly, 1930 ^ the diagnosis of a jmlmonary tumor had been 
made through the Board of Health, to which she had l>een sent for diagnosis of 
tulKTCulo»is. She was transferred to a cancer in.stitution in the city which confirmed 
the diagr.o*!-“ of a pulmonary tumor and discharged the patient as incurable. She 
finaUy arrived at tiie Meniorinl llo-pital in Ocfnljer. A complete physical c.xaminn- 
fion did red “hou any other lo-ifijj cxccjU a somewhat enlarged uterus. The patient 
tirid. ie.Hcvcr, had rn*-norrh:tt,'iri for th<* jircvioiis tivi* monllis. and by .Tanuarv of this 
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liand, 15 patients were alive and apparently well five years after opera- 
tion, representing a five-year salvage of 30 per cent. It should he added, 
however, that 3 additional deatl\s occurred within ten years, reducing 
the ten-year cures to 12, or 24 per cent. 

In addition to the 2 cases of sarcoma hotryoides, wliieli are always 
fatal, details as to tJie survival period were available in the 24 known 
deaths in this series. 


SUMMARY 

This study is based ui)on 59 cases of uterine sarcoma observed in our 
laboratory during a twenty-five year period, in a total material during 
that time of 26,972 case specimens, an incidence of 0.22 jDer cent. The 
liighest age incidence was noted in the fifth decade of life. The symp- 
tomatology is not distinctive, and the diagnosis often difficult or im- 
possible until operation and laboratory examination. 

Sarcoma may arise from any of the constituent elements of the uterine 
wall or of uterine myoma, but is commonly of myogenic origin. It is 
probable, however, that it cannot arise, as was formerly believed, from 
mature muscle fibers, in spite of the apparent histologic transitions often 
seeii. As with sarcoma elsewhere, its origin is almost certainly from 
unripe or undifferentiated miiscle cell elements. The most common seat 
of origin is in myomas, the incidence of .such change in our series being 
0.56 per cent, though most authors have found it to be somewhat greater 
(1 to 1.5 per cent representing a fair estimate). The difficulties of 
determining the seat of origin (uterine wall, myoma, or mucous mem- 
brane) are discussed in the paper, as are the difficulties of classification. 
The most serviceable grouping is along general pathologic lines, into 
round, spindle, mixed, and perhaps, giant cell types. 

The degree of mitotic activity is a good index of the degree of clinical 
malignancy of these tumors, as shown in the study of our own cases. 
The gross characteristics of uterine sarcoma permit of presumptive 
diagnosis in at least a proportion of cases. The treatment is often a 
matter of expediency rather than deliberate planning, especially as the 
disease is so often recognized only at or after operation. Surgery is 
therefore the backbone of treatment, with radiotherapy as a valuable 
adjunct, 

"While uterine sarcoma is a serious disease, the outlook is relatively 
good in the group arising in myomas. The mural and endometrial 
varieties are more unfavorable. 

In our own series, a follow-up study was possible in 50 cases. Of these 
only 15 (30 per cent) were known to be living at the end of five years, 
and only 12 (24 per cent) at the end of ten years. 

20 East Pr.ESTOX Street 
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year it. liail bcaioma tnoi.rorrhnfriu. Rlir was liu'ii referred f.o iny dejjarl.iiieut, the; 
uterus being then Hu; size, of a three and one-lialf niontli.s’ pregnancy. Tlie diag- 
nostic curettage showed the so-called fish flesh niaterial which is .so diagno.stic of 
sarco'ina. 

This patient liad had her nictastatic tumor identified before the primary. I want 
to emphasize that a woman at any age who has a tumor in her chest .should be e.xam- 
ined for the possibility of a primary tumor in the uteru.e, and when a sarcoma is 
found in the uterus it .should also be looked for in the lung. 

.Vs to treatment with radiation, we have not cured a single case of sarcoma of 
the uterus with radiation. 

DR. G.VREY CULBERTSON, Cimoaco, Tr.ii. — In the last two years I have had two 
cases of sarcoma of the uterus. The first one was a sarcoma botryoides combined 
with an adenocarcinoma in flic fundus. The seimnd case, an obese Boliemian woman, 
was operafed upon with a provisional diagnosis of uterine fibroma. On opening the tu- 
mor after its I'omoval it was seen that the growtli w.as diffuse, not enca])sulated. The 
surgical jiathologist made a diagnosis of sarcoma of the so-called degenerative fibroid 
type. 

That, brings up the ([uestion as to whether these tumors arc sarcomatous originally, 
or whether they are fibroids that have become sarcomatous, a theory I do not hold 
to strongly. This patient had no .symptoms, had passed her menopause, had no 
Icucorrhea, no bleeding, no pain and had not lost weight. 

Those two cases illustrate the difforences that both Dr. Novak and Dr. Hcaly have 
referred to. Wo cxiiect the second patient to get well. The first patient died within 
.about fifteen months with mcta.stase.s. 

DR. 3v,tVRL WILSON, RociiK.STEit, N. Y. — Dr. Novak referred to a patient 
from whom I .sent him a .specimen for diagnosis. The jiaticnt was entirely unsuitable 
for surgery and she was treated only by radiation therapy. She got along very well 
for a year with no symptoms but now is on a rapid down hill course. 

One other patient 1 have soon during the past year, was interesting because one- 
half of a myoma was solid calcification, the other was rapidly growing sarcoma. This 
patient also went rapidly down hill after her operation. 

DR. NOVAK (closing). — As regards the incidence of sarcomatous degeneration 
of myomas, there would seem to be no doubt that the rvido di.screpancies to be 
found on this iioint are exiilainable by individual differences in the histologic 
criteria of sarcoma. Tlio common error, c.'specially in the earlier literature, was to 
mistake very cellular but perfectly benign myoma for sarcoma. Even now there is 
a residuum of cases in which pathologists will disagree, just as they do in the 
diagnosis of early carcinoma, because of similar differences of opinion as to criteria. 
Generally speaking, even a very cellular tumor should not be called sarcoma if the 
constituent cells exhibit striking uniformity and a complete absence of anaplastic 
activity. When, on the other hand, there is marked disparity of both nuclei and 
cytoplasm, with hyperchromatosis, possibly giant cells, and often mitoses, no other 
histologic diagnosis seems possible. The finding of mitoses in the individual section 
is not essential for diagnosis, but as a rule they are present, and we believe their 
number gives at least an approximate idea of the degree of malignancy of the tumor. 

One of the sections I threw on the screen .showed an unusually rich distribution 
of mitotic figures. It came from a jirivate patient of my own who came under 
observation after almost exsanguinating bleeding. A diagnostic curettage done after 
transfusion established the diagnosis of sarcoma. Under radiotherapy and further 
transfusion her general condition improved so strikingly that a radical operation 
was carried out vith excellent immediate result, but with rapid recurrence, metastases 
and death six_ or seven months later. In one of our patients metastasis occurred 
to the heart muscle and a similar case, in which I had the opportunity of studying 
sections, has been reported by Dr. Criscitiello, of Pittsfield. 
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blood and urine studies revealed evidence of persistent hyperestrinisin 
throughout the five weeks of observation. 

Evidence that hj^ierplasia and long periods of amenorrhea are com- 
patible is seen in Pig. 3, from a patient thirty-four years of age who 
had not menstruated for eight years. A week follovdng the curettage, 



Fiff. 2. — (Gyn. Path. No. IS.OOS. X154.) Hyperplasia -with oligomenorrhea. Pa- 
tient aged twenty-four years. Irrepailar .scanty periods for two year.s. East period 
four months ago. 



Fig. 3.— (Gyn. Path. No. 16..22S. Xll.'l.) Hyperplasia with amenorrhea. Patient aged 
thirty-four year.s. No period for eight years. 

])rofuse uterine blecdiim occurred. While amenorrhea with hypci‘- 
plasia probably is a common occurrence, determination of its actual 
incidence mu.st await a large serie.s of endometrial biopsies. 

On the other hand, abundant information is available concerning the 
incidence oi hypcrpl.'isia in functional bleeding, uterine myomas, endo- 
nietriosi.s and various adne.xal lesion.s, as is shown in Table 11. In tliis 
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endomell’ial biopsies in this condition will disclose many more instances 
ot ils association -with hypci'iilasia. 

Next to functional bleeding the gi’eatest number of hyperplasias oc- 
curred in combination Avith uneomjdicated Aderine fibroids, 29.5 per 
cent of the total. The third highe.st number of liyperjfiasias appeared 
in association witli relaxation of the pelvic floor, which accounted for 
36 (7.3 ])er cent) of the total number. !Most of these patients had e.x- 
perienced no menstrual abnoi-malitie.s, but were subjected to diagnostic 
curettage prior to plastic procedure.s. Eight (1.6 ])er cent) of the 
hyperplasias Avere as.sociated Avith fundal malignancy and one Avit.h 
cervical carcinoma. The Avide di.stribution of hyperplasia herein shoAvn 
arouses the su.s])ieion that it is a coincidental occurrence ratlier than a 
symjit om-])roducing ent if y. 



Fig:, 1, — (Gyn. Patli. Ko. lO.SOfl. X90.) Typical hyperplasia. Patient aged four- 
teen years. Continuous bleeding from onset of menstruation, at eleven years, until 
tin's curettage. 

The frequent association of hyperplasia Avitli functional bleeding has 
led to the belief that one is a necessary adjunct to the other. A typical 
e.xample of this a.ssociation is seen in Pig. 1. Tliis .specimen AA'as ob- 
tained from a child of fourteen years AAfliose menstruation began at 
eleven and continued Avithout interruption until the curettage AAms done. 
All of the characteristic features of hyperplasia are seen in this section. 
A similar picture is .shoAAni in Pig. 2 from a patient tAA^entj'-four years 
of age Avith oligomenorrhea aaAio, after a year’s amenorrhea, had spotted 
at iiTegular inteiwals for nine months, but had experienced no bleed- 
ing for the last four months. Pour other biopsy .specimens Avere col- 
lected at AAmekly intervals and all shoAved hyperplasia. Simultaneous 
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has been suggested, and Hoft'bauer has reported overgrowth of the basal 
endometrial layer in castrate animals following injections of anterior 
lobe extracts. Tlie microscopic similarity between hyperplasia and the 
active basal layer lends support to the possil^ility that both are con- 
trolled by the same hormonal influence, which may arise in the hypoph- 
ysis. Acceptance of this theory would explain po.stmenopansal 
hyperplasia. 

The dual occurrence of hyperplasia and abnormal uterine bleeding 
has been I'ecognized since this endometrial change was first described. 
Wither.spoon .states that “endometrial hyperplasia is characterized by 
profuse and irregular bleeding from the uterus.” Pluhmaini found the 
outstanding .symi)tom of hyperplasia to be abnormal uterine bleeding. 
Graves emphasized the almost univei-sal presence of gland dy.splasia in 
arrhythmic dysfunctional bleeding. The opposite o])inion is voiced by 
Kurzrok and Wilson, who .state that “functional bleeding is completely 
independent of the tyjje of endometrium.” The present study indi- 
cates that abnormal bleeding is not a necessary accompaniment to endo- 
metrial hyperplasia, and that hy])erplasia is not an essential adjunct to 
dysfunctional bleeding. 

Discussion of the types of bleeding in this )>aper includes the term 
“abnormal” to mean menorrhagia, metrorrhagia, menometrorrhagia, 
or polymenorrhea. The term “normal” designates bleeding at regular 
intervahs, of the average duration and amount Avith no 7'ecent change 
in its characteristics. We realize that such bleeding from a hyper- 
plastic endometrium is not noi-mal menstruation in the strict physio- 
logic .sense. “Oligomenorrhea” in this discu.ssion denotes scanty peri- 
od.s, either as to interval, amount or duration, including all in.stanees of 
tcmporai’y ces.sation of periods up to four months. After that time the 
term “amenoi-rhca ” is ai)plied. 

The clinical records of 487 patients Avith endometrial hyperplasia 
shoAv that abnoi'inal bleeding occurred in S5.2 ])er cent and normal, 
.scanty, or absent periods in 14.8 per cent (Table TTl). Of the latter 

T.aiii.i; hi. 3^i:K.MK\oi>Ae.s.\i, Hvi’Kia'i,.\siA, J{hr..vno.\.siin' or A<n: to Aii.vocM.M, 

Bi.kkw.vg 

{Exclu.'-ivc ol Nine Cn.«e.« Associated W'itli Uterine Malignancy) 


.vcr. 

-N't'.MIiKI: 

.vnxousiAi, 
ran ckxt 

XORJtAI. 

ran ckxt 

OUGOMKN- 

OKUUKA 
ear. ckxt 

ASta.von- 
KIIFA 
par. CKXT 

TiTTiT" 

14 

JOtM) 

(ilT 

0.0 

0,0 

20 -2i* 

42 

so.o 

17.0 

0.0 

:>,.() 

,so-zii 

12] 

70.0 

1 (5.5 

.s.o 

0.0 

lOAi' 

2.1:: 

S(i,.l 

11.1 

1,0 

0.5 

.sn-.'ia 

.17 

a-j..'-, 

1.7 

1.8 

1.8 


Total nunilicr 

4S7 





.Minormal 

Mec'line 


41.5 (85.29f) 



Xorinai. "<•: 

atilv or ali'ciit 

jH'rioiis 

72 ( 11. sy, 1 
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T.VBLE 11. PREStENOPAUSAL HVPERPRASIA, INCIDEN'CE IX ITS COMMOXIA’’ ASSOCIATED 

COXDITIOXS 


NUJtBER or 
ENDOMET. SPECISIEKS 

PERCENTAGE OF 
HYPERPLASIA 

Functional bleeding 

(576 

.35.8 

Myoma uteri 

750 

19.4 

Myoma and endometriosis 

84 

9.5 

Myoma and OA’arian o'st 

;n 

.32,2 

Myoma and peh’ic inflammatory di.'jcasc 

15‘J 

7,2 

Endometriosi.s 

55 

10.9 

Peb-ic inflammatory disease 

101 

10.9 

OA’ariau cyst 

30 

43,3 

Total number of endometrial 

.specimens, 1,87.0 


Total number of Iiypcrplasias. • 

147 (24.0 per cent) 



series, the cudoiiictrial sections from 676 ])atienls’ witli functional bleed- 
ing showed hyperplasia in 35.S per cent. These figures confirm the 
opinion of botli myself and others that endometrial liyperplasia is not 
a necessary, nor even an usual, accompaniment to abnormal bleeding 
of functional origin. 

The frequent association between lijqjerplasia and uterine myomas 
has been emphasized by numerous authors, who found tlie following 
incidence: Witherspoon, 40 hjqierplasias in 44 myomas; King, 71 per 
cent in 114 cases ; Kanter and IGawans, 53 per eent in 100 uteri ; and 
E. j\I. Blair, 80 per cent in 83 specimens. The incidence, of hjqierplasia 
in our series did not approach these figures. Of 750- uncomplicated 
myomas, hyperplasia was found in 146 (19.4 per cent.). By adding to 
these the tumors complicated by adnexal lesions a total of 1,017 is ob- 
tained, 17 per eent of which had associated hyperjilasia. Such a low 
incidence of hyiierjilasia in a.ssociation with myomas does not indicate 
a common etiology for the two conditions. 

Witherspoon suggests that endometiaosis and endometrial hjqDcr- 
plasia may result from a common stimulus. Tlie occurrence of 10.9 
per cent of hyperplasia in 55 ca.ses of endometriosis in the present series 
does not support his theory. 

Except for functional bleeding, the highest incidence of hyperplasia 
accompanied ovarian cysts (43.3 per cent). By including the uncom- 
plicated cysts with those associated with myomas, 23 specimens Avere 
available. Five of these Avere neoplastic and 18 Avere retention cysts of 
the follicular tjqie. The common association of lijqDerplasia and fol- 
licular cysts of the ovary is genei'ally recognized. On the other hand, 
hyperplasia may occur AAOth normal ovaries containing active coi'pora 
lutea, as aaus pointed out by NoAmk and Martzloff, Recently, Ave found 
hyperplasia along Avith a typical corpus luteum cyst. This occurrence 
casts doubt upon the commonly accepted opinion that hyperplasia al- 
Avays results from unbridled follicular stimulation in the absence of the 
luteal hormone. Possible direct influence bj^ the anterior lobe secretion 





768 


AjSIERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


plicated ovarian cysts with hyperplasia. By combining these with the 
cysts complicated by mj’^omas to make a total of 23, a 61 per cent inci- 
dence of menstraal aberrations is noted (Table V). Eighteen of the 

Table H'". Pbemen’opausal Hyperplasia, Incidence op Abnormal Bleeding in Its 

Associated Conditions — 447 Cases 


abnormal 
PER cent 


Functional bleeding 100 

Myoma uteri 89 

Myoma and endometriosis 50 

Myoma and ovarian cj'st 50 

Myoma and pelvic inflammatory disease 82 

Endometriosis 83 

Pelvic inflammatory disease 45 

Ovarian cyst 70 


Table V. Pbemenopausai. Hatekplasia, Eelation of Associated Ovarian Cysts 
TO THE Character op Bleeding — Total Humber, 23 


Retention cj’sts 18 Abnormal bleeding 13 (72 per cent) 

Neoplastic cysts 5 Abnormal bleeding 1 (20 per cent) 

Total witli abnormal bleeding 14 (61 per cent) 


23 were retention cysts and excessive bleeding accompanied 13 (75 per 
cent). Of the live neoplastic cysts, menstrual disturbances occurred in 
only one (20 per cent). Tliese figures suggest the possibility of a 
mutual background for tlie development of tlie retention cysts of the 
ovaiy and for tlie occurrence of irregular uterine bleeding. 


POSTMENOPAUSAL HYPERPLASIA 

Postmenopausal hyperplasia is found botli in the presence and in the 
tibsence of demonstrable pelvic pathology. Frequently it is not accom- 
panied by uterine bleeding. In this stud.y, no patient was considered 
to be postmenopausal unless she had readied the menopausal age and 
liad gone a year without uterine bleeding. There were 38 such patients, 
ranging from one to twenty-three years after the menopause. 

That postmenojiausal hyperplasia occurs in a ^side variety of pelvic 
conditions is .shoivn in Table YI. Unlike preinenopaii.sal hyperjilasia, a 


T.MU.r. VI. PO.STMKNOI'AUEAL IIyREKPLASIA, DISTRIBUTION OF 38 Sl’EeiMENS 


Ovarian carcinoma 
Granulo.'a cell carcinoma 
Fundal carcinoma 
Cervical carcinoma 
Pelvic floor relaxation 
Ovarian cy.*;! — benign 
Myoma uteri 

Unexplained uterine bleeding 


4 (ll per cent) 
2(5 per cent) 
4 (11 per cent.) 
1(2 jier cent) 
.■*> ( 8 per cent) 
3 ( 8 jier cent) 
8 (21 per cent) 
13 f34 per fent) 


high ineidt-nec of a.s^socialcd iiialigiiancy i.s noted, 11 (2h per emit) of 
the 38 eases in this group. Of the begign lesions, the most .frerpiont to 
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gimip oi‘ 72 paiicnis, 56 had iioi-nial periods, 30 ]iad oligonienoiTiiea, 
and 6 Avere ainenorrhoic for intervals of four months to eight years. 
Two cases of anienorrlica were functional, and one occurred Avitli each 
of tlic following conditions: Pelvic intlanunatory disea.se, uterine dc.scen- 
su.s, jRiraovarian cy.st and myoma uteri. Tliis list is fairly ]‘ci)re.sonta- 
tive of the conditions in whicli hyper])lasia and abnormal bleeding arc 
usually found, yet 1he.se amenoi-rheic patients lacked something to 
stimulate, or possessed .soinething to ])rohibit, uterine bleeding. 

So far as age is concerned, the incidence of abnormal periods is .seen 
to be about equal from the third to the tilth decade of life, Avith a .sharp 
increase after this age suggesting the occurrence of some hormonal 
change after forty .vears of ago Avhich increa.ses the tendency to bleed. 
In this serie.s, the high incidence of Jlooding Avith h.Aq)erplasia in the 
second decade is expected for, Avith i-ai'o exceptions, abnormal bleeding 



— (Gyn. Path. "Xo. 10,821. xl30.) Hyperplasi.i with resTuIar periods. Patient 
ag-ed foi-ty-four year.s. Last iieriod ccji.scd eiglit days before tliis curettage. 


was the only indication for curettage. From the third to the fifth 
decade, normal ]ieriods frequently accompany endometrial hyperplasia. 
An example of this is seen in Fig. 4 Avhich shows the endometrium of a 
patient, forty-four years old, upon aa'Iioiu a repair Avas performed. Her 
meihstrual periods had ahiaiys been normal, the last having ceased eight 
days before the curettage. The normal proliferative phase has been 
replaced by typical endometrial hyperplasia. 

Further evidence of the diversity betAveen the incidence of hyper- 
]fia.sia and of abnoi-mal bleeding is seen in Table IV. A marked varia- 
tion in the frequency of memstrual irregularities occurred, despite the 
presence of endometrial hyperplaeia in aU of the specimens. The most 
striking difference is the 89 per cent incidence of irregular bleeding in 
myoma Aifith hypeiqilasia against 45 per cent in peh’ic infiammatory 
fli.sea.se. Abnormal bleeding aa'Rs prc.sont in 70 per cent of the nneom- 
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shows typical hypei'plasia from a patient wlio was oj)eral(id upon six 
years after lier menopause for a pseudomucinous cyst of the ovary. 



Fig:. G. — (Gyn. Patli. X'o. X-'IO.) Po.«liTicnopausal hyperpla.sia with blcechnK. 

Patient aged .sixty yc-ar.s. Alcnopaii.se at forty-nine year.s. Bleeding for eiglit days, 
as free a.s a period. 



Fig, T, — (Gyn. Piith, Xo, JO.Z'J". .■'(•(l.) livprrpinsla witli i)lced' 

ing. P.'itient .aged sixty-Mx \ Mi-nop.-in."** at flftv-ninf vear.s. .Scant irregular 

Wciallng for .a month. 


'J’lierc had hceii no hh-ediiitr since tin- nienopause. dii.s) wiiy (hal patient 
sh(»uld not hlccd, and both of tiie jtatimils of the followinfr specinrcn.s 
.should do so. cannot he exjilained. 
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be associated with posl.ineuo])!uisal ]iypor])lasia. was tlio layoiiia (21 pev 
cent). No pelvic pathology, except the endoiuetrial hyperplasia, was 
fomid ill one-third o£ tlie patien1,s, all ol! wliom were curetted because 
of postmenopausal bleeding. Of the 33 ]>atienls in this group, the inter- 
vals between the menopause and the onset of symptoms were two to five 
years, 2 patients; five to ten years, 3 patients; ten to twenty years, 6 
patients ; twenty to twenty -throe ycar.s, 2 patients. 

Tlic occurrence of liyperplnsia at this age has not been explained 
satisfactoril.v. 

Taylor siigge.^leJ that it may bo the remains of prcnicnoi)ausaI Jiyperplasia, but 
it is difficult to coamrelicnd wliy tlic ondomclrium .‘sliould not accompany the other 
pelvic structuro.s in their atrophic changes. Novah has made two suggestions, pos- 



Fig'. 5. — (Gyn. Path. No. IT.TnS. X74.) Postmenopausal hyperplasia. Patient aged 
fifty-flve years. Menopause at forty-nine years. No bleeding since. 

sible postmenopausal continuance of estrin production by tlie ovaries and the possi- 
bilitj' that the anterior pituitary lobe may assume estrogenic function after the 
menopause. Tlie latter theory is supported by the report by Prank and Goldberger 
of the urinary excretion of the estrogenic factor by 12 surgical castrates. Hoff- 
bauer’s stimulation of the basal endometrium in castrates vith anterior pituitary 
extracts suggests that postmenopausal hyperplasia may arise from anterior lobe 
stimulation. 

‘While this problem is still in tlie realm of conjecture, it is no more 
uncertain than the explanation of postmenopausal uterine bleeding in 
the absence of accountable pelvic pathology. Evidence tliat hyperplasia 
pe?’ so does not cause the bleeding is seen in the fact that 11 of the 33 
patients with postmenopausal hyperplasia had not bled since the meno- 
pause (Table VII). The conditions which obviously cause bleeding, 
cervical and fundal malignancy, are excluded from this table. Pig. 5 
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HYPERPLASIA AND PUNDAL CARCINOMA 

The relationship between endometrial hyperplasia and fundal car- 
cinoma has been the subject of considerable discussion. We have not 
started with the fundal malignancies and searched for hj’-perplasia, as 
Novak did, but we have searched for malignancy in the specimens of 
hyperplasia, with the following re.sults. Of 2,070 endometrial speci- 
mens, hyperplasia was found in 534 (25.8 per cent). Thirteen (2.4 per 
cent) of the hyperplasias were associated with fundal carcinoma (Table 
IX). If hyperplasia predisposes to carcinoma the incidence of malig- 
nancy should exceed the 2.4 per cent lierein recorded. 

By dividing the specimens into pro- and postmenopausal groups we 
found associated malignanej'’ in 1.8 per cent of the first, and 10.5 per 
cent of the latter, showing the frequency of postmenopausal hyperplasia 



Fis. S. — (Gyn. Path. No. IG.OTfl. X90.) Po.stmenopausal hypei’plasia "vs’Ilh super- 
imposed adenocarcinoma. 


T/Ujle IX. ExpojrETiaAL Hyi'erplasia, T.nxtdkn'ce of Fu.vdae Cai:(:ixo.ma 


Number of endometrial tii)ecimoii.s 


2,070 

Number -with hjT)orpIasia 


534 (25.8%) 

Superimposed carcinoma 


13 ( 2.4%) 

I^remcnopausal lij-pcrpla.sia 

490 


Superimpo-sed carcinoma 

9 

( 1.8%) 

l’ostmcnopau.=al h\'pcrp]asia 

.18 


Supnrimpn.«cd carcinoma 

4 

(10.5%) 


with carcinoma to lie 5.8 limes that of the premenopuuse. Tliis figure 
is less significant, wlien we are reminded that tlic usual incidence of 
postmenopausal fundal malignancy is 3 to 4 times that of the premeno- 
pausal era. Two hundred foify-one specimens of fundal malignancy in 
uur laboratory are divided into premenopiUisal 54 and ])ostmenoi)ausal 
387, the latter being 3.3 times as frequent as the former. 
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Fi". li wa.s obtained from a patient \vlio.'<c bleeding occurred cloven years post- 
nienopausally. At the time of llie curettage, the endometrial tissue Avas benign. She 
was given (iOO mg. hr. of intrauterine radium, with no recurrence of symptoms. 
Pig. 7 was recovered soA’cn years after the ineno])ause. The curettings were benigm 
and 3,200 mg. hr. of radium were .administered with no subsecpient bleeding. 


TAiti,K AUl. Post.mi;\oi*at;.s.\i, Hyj-kki’Uasia, l.vcinnxc’i-; op BuKKm.N'c — o3 Patikxts 
(Cases of Associated Uterine Malignancy E.vcluded) 



HnEcniNG 

.\'0 BLEEDIXO 

Alvomti uteri 

() 

2 

Ovarian (ty.st, benign 

0 

.3 

Ovarian carcinoma 

1 

.‘5 

Granulo.'ia cell carcinoma 

1 

.1 

Pelvic boor rclax.ation 

1 

2 

Unexplained bleeding 

i;i 

0 


22 

n 


(tiO.ti ]ier cent) 

(33.3 i)er c.eiifl 

Taum; Vni. Po.st.mk.voi'Acsai 

. HYPKiaM.ASIA, 

Tkeat.ment 

Hv.stercctomv and bilateral .«alpingo-oophorectomy 

20 

Dilatation and curellage 


5 


Dilatation and curettage and intraut(!rine r.adium, (iOO mg. Iir. .'! 

Dilatation .and (uirettage and intrauterine raditim, 1,200 mg. hr. d 

Dilatation ami curettagt! and intrauterine radium, 2,-JOO mg. hr. -J 

Dilatation and (•.nrettag(' and intrauterine radium, ,'>,()()0 mg, hr. 1 


Table VllI ,sliow.s the treatineni ol the 38 patients ■with postineno- 
paiisttl hypei'itlasiii. Of tlie 18 'wlio ■were not tretiled by liystereetoniy, 
4 had niyonnis, 2 rcltixation of tiic pelvic floor, and 12 unexplained 
uterine bleeding. A sinijilc curettage wa.s done for 5 and for the re- 
niainder, curettage and intrauterine radium of the dosage indicated. 
Tliose who received 2,400 to 3,600 mg. lir. of radium had curettings 
wliich Averc so suggestive of malignancy tliat it was only after careful 
microscopic study tliat tliis diagnosis was disproved. The remainder 
were apparently benign at tlie time of the curettage, and microscopic 
.study verified tliis opinion. Of the 18 patients, 4 were treated from one 
to tAvo years ago, 5 from four to six years ago, and 9 from six to twelve 
years ago. Seventeen had no recurrence of symiitoms and one reported 
the return of spotting six years after a curettage and 1,200 mg. hr. of 
radium, A second curettage revealed nothing malignant and four years 
liave elapsed Avith no further sjunptoms. That the hj’perplasia occurred 
in this group of jiatients Avithout associated ovarian neopla.sm is proved 
by the facts that no adnexal pathology Aims demonslrablc at the original 
examination and that the bleeding has not recurred uji to the present 
time. The ab.sence of bleeding for intervals ranging from one to IavcIat 
years also Avarrants the assumption that in no instance has malignanej' 
lieen engrafted upon the hyi^erplasia. 
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months of amenorrhea. In anolher slide (Fig. 97?), cut’ from the same 
Idock, the area of eareinoma. was found. Tliat this opcnrreneo is not 
limited lo older ]mtienls is evideneed by the faet lhat 3 of tlie 9 i)atienls 
with premenojmnsal hypei'])lasia willi eai-einoma were iess tlian forty 
years of age. (Jross examination of tlie curettings may be mi.sleading. 
for it enabled Ihe diagnosis of malignancy in only 5 of the group. In 
the other 4 the eliaraeleristic macro.seo])ic appearance of hyperplasia 
prevailed, and it was only upon microscopic stndy that the carcinoma 
was detected. 


SUMIMARY AND CONCLU.SIONS 

The clinical records of 534 patients with endometrial hyperplasia 
have been analyzed in the effort lo determine its role in benign uterine 
hemorrhage, both before and after the menopause, and to evaluate the 
significance of its a.ssoeiation Avith myomas, endometrio.sis and fundal 
carcinoma. 

The pre.sence of hypei-pla.sia usually im])]ies abnormal bleeding, but 
tliis is not a constant occurrence for such bleeding accompanied only 
85 per eent of the premenopausal hyperplasias in tliis study, Tlie re- 
mainder Avere attended by normal periods, oligomenorrhea or amenor- 
rhea. 'When hyperplasia Avas found to bo associated Avith other pelvic 
le.sions, the fi’equency of abnormal bleeding Auu’ied accoi’ding to the type 
of complicating lesion. Of the myomas Avith hyperplasia, 89 per eent 
had irregular periods, agaimst 70 per cent of the ovarian ey.sts and 45 
per cent of the cases of pelvic inflammatory disease. Such A-ariation, 
despite the con.slant pre.sence of liAqAerplasia, sugge.sts that .some influ- 
ence other than the endometrial change precipitated the pathologic 
Ifleeding. Further evidence that hyperpla.sia docs not ncce.ssitate abnoi’- 
mal bleeding is noted in the fact that oiie-third of the patients Avilii 
])o.stmenopau.sal hyper]fla.sia had oxj)erienced no bleeding since tlie 
menopause. Just as hyj)erplasia may occuj- Avilhout abnormal bleeding, 
so may abnormal bleeding occur Avithout hyj)ej-plasia. Approximately 
tAvo-thirds of the cases of functional uterine liemorrhage in the ])i-e.sent 
series yielded endometria Avhieh A\'ere devoid of hyperplasia. 

The significance of the as.socintion betAveen hyperpla.sia and benign 
pelvic le.sions, as myomas, endometriosis, polA’ic inflammatory di.sea.se 
and OA’arian ey.sts, is uncertain. The theory that myomas and hy])er- 
j)lasia haA'c a common eliologic basis lo.ses su])i)oi’t by the occurrence of 
hyjierplasia in only 17 i)ei’ cent of the myomatous uteri in this .study. 
It the two conditions are allied in origin, the 49G si)ccimens of hyiJcr- 
jdasia should have been accompanied by myomas more frequently than 
one out of three times, as occurred in this scries. The absence of 
myomas in n,'! jtcr cent of the hyperplasias and the absence of hyiier- 
plasia in 83 ]ier cent ot the myomas suirgcsfs difi'ci'cnt origins for the 
two <>nndilions. 
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'Wliilc niiiligiiancy occasionally accompanies hyperplasia, the clinical 
iin]KH’tancc oL‘ this association depends. less upon the predi.spositioii ol! 
liyperplasia io the development oi’ carcinoma, tlian. upon the po.ssibility 
that an oliscure area of malignancy may he overlooked, or may not be 
sectioned, in an endomelrial specimen -which is dominated by hyper- 



Fif;. 0.-1. — (Gyn. Patli. No. IG.nOS X 05.) Typical liyperplasia. Patient aged forty- 
eight years. Irregular bleeding for three .nionth.s, after eight months amenorrhea. 



Fig. 9S — (Gyn. Path. No. 16,598. X135.) Hyperplasia with superimposed carcinoma. 

plastic changes. Such an error ivould seem impossible in the light of 
Fig. 8, sho-wing postmenopausal hyperplasia in juxtaposition to obvious 
carcinoma. Fig. 9, however, depicts a different situation and demon- 
strates the value of multiple sections from endometrial eurettings. First 
(Fig. 9A), is the typical hyjDerplasia recovered from a patient forty- 
eight years old, with irregular bleeding for three months, following eight 
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nl.so been noted b}' Scliroedcr and was noted by Novak and Martzloff in l(i.S) por 
cent of theii' material. However, I do not believe that in the case of the tliirty- 
year-old patient, mentioned by Dr. PajTiCj.who had not menstruated for eight years, 
that one should infer that this patient ’.s endometrium was Iij’perplastic during this 
entire period, or that one may reasonably assume an apparently causative hj'per- 
estrinemia to haA’C existed during the preceding eight-year interval. 

Dr. Payne has observed also that in .'5G (11.4 per cent) of his patients there Avas 
a history of normal menstruation in the presence of hyperplasia. In fact, 36 
(7.3 per cent) of his specimens represented routine curettings obtained from patients 
about to undergo reparative operations on the birth canal. This corresponds closely 
to a similar group of patients, reported from Cullen’s clinic, who also gave a his- 
tory of normal menstruation. It is worth noting, hoAvever, that these figures, just 
as Dr. Payne’s, are based on histories generally obtained by others from ward 
patients who, at times, are very unobservant of menstrual abnormality. 

The question of the histologic criteria used by individual investigators in recog- 
nizing h}*perplasia is of fundamental importance. If moderate variations in the size 
of endometrial glands are to be interpreted as abnormalities then one is plunged 
immediately into confusion. For, after all, the normal variation that occurs in gland 
shape, luminal diameter and tinctorial reaction in various fields and even in a single 
low power field of the zona compacta and spongiosum of a normal endometrium may 
be marked. This occurs Avhether the endometrium is a menstruating one, as shoAvn 
so well by Bartelmez and Culbertson, or whether it is in the preovulatory or post- 
ovulatory phase of the intermenstruum. 

This uneven response of similar layers of tlic endometrium to an apparently uni- 
form hormonal stimulu.s, while probably not generally appreciated, nevertheless lias 
been known for years. It probably indicates that the endometrium, as an end 
orgfin, so to speak, for the action of the ovarian hormone.s, must vary in its receptivity 
to a given hormonal stimulus. 

Normal uterine glands during the various phases of llie intermenstruum may varj' 
from about 16 to 160 microns in their short diameters. A diiference in the gland 
diameters of 30 to SO microns in the same microscopic field of normal endometrium 
Avherc the diameters ordinarily are less than 160 microns, is a common observation. 

It would bo helpful if one could reduce the most spectacular phase of hyperplasia 
endoinetrii to a mathematical formula, for difference in gland size along AA’ith large 
glands is one of its arresting and most easily recognized characteristics. In un- 
mistakable preparations the differences between maximum and minimum diameters 
in a .single field are generally greater than 150 microns. HoAvever, if the gland di- 
ameters in a given area arc all oA’er 250 microns, obviously variations arc no longer 
diagno.stically significant for tlie glands are all abnormally enlarged. 

The section shown by Dr. PaA-nc as an example of tAqilcal liypcrplasia from a 
Avoman Avith a normal menstrual history impre.'->-eH me more as that of a normally dc- 
A’cloping endometrium probably reflecting a late preovulatory or an early postOAudatory 
or progestin response and showing also the picture of uncA'en doA'olopmcnt or so- 
called irregular ripening. If my surmise is correct that these endometria reprc.=ent 
merely normal A'criations, it Avill help cxpl.ain the large number of so-called hyper- 
plastic endometriums obtained by Dr. Payne from Avornen Avith normal menstrual 
histories. 

The extremely dilated glands, measuring .SOO to 1,000 microns in difinuder which 
are lined by tlatlem'd ef.ifhelitim and occur in some postmenojiaiisal or occasional 
amenorrheic endometria, are T belicA-c controversial. To accept them as unequivocal 
evidence of an active or pr.-existing hyperpla.sia is probably debatable, if other 
supporlivf' evideii'-.-s of liyperplasia sueb :m large glands lined bj- columnar epithelium 
mitO'^’S. etc., are lacking. 
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'J'he iiK'.idoiK'c of liy])cri)l.‘isiji in jissocijiiion wit h endomclriosis avjis llic 
soino ns Hint found in polvio infinninintory disonso (10.0 ])or cent), -while 
43 ])er eenl. of l.he ovnrinn cysts were nc.coinjinnicd liy hyjierplnsin. AVe 
consider liypcrjilnsin in llieso conditions lo lie the endoinctrinl resiionse 
to disUirlicd ovnrinn fund ion nnd liope Hint the unnsnally liigli inci- 
dence of ]iy])cr])]nsin in ovnrinn cy.sls will he cxjilnincd hy liornione 
slndies upon Hie cyst fluid, which we nre now in the jiroeoss of making. 

The exislcnce of cei’tain points of similarity between the microscopic 
aiipearnneo of marked hyperpla.sin nnd of fnndal malignancy is gen- 
erally conceded. AVhilc the stimulative processes which produce hyper- 
jilasin theoreticnlly miglit continue until the endometrium nssumes 
mnlignant chnracteri.stics, the 2.4 jier cent incidence of hyperplasia with 
superimposed carcinoma in this study indicates that, if this excessive 
stimulation does occur, it must do so with extreme rarity. It has been 
.suggested po.st menopausal liypcrjilnsin particularly favors the develop- 
ment of carcinoma. Its occurrence in this series, 5 times more often 
than in the jiremenojinuso, would .seem to sujiporl the suggestion, except 
that postmenopausal fundnl carcinoma is generally conceded to he 3 to 
4 times as common as jiremonojinusal, regnrdle.ss of the tyjie of the as- 
sociated endometrium. The significance of the a.ssocintion between 
hyiierplasin and fundal malignancy .seems to lie more in the danger that 
the hyperplasia may so dominate the pathologic picture as to obscure 
the malignant change than in the likelihood that it will favor the de- 
velopment of carcinoma. 
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DISCUSSION 

DR. KARL H. MARTZLOFF, Poi:ti,axi) Ore. — Hyperplasia endonietrii twelve to 
fifteen year.s ago ivas a term employed in only a few laboratorie.s. Now, however, 
the pendulum has swung so far that one .«oe.s the term hyperplasia endometrii 
applied to virtually any interval tjpe of endometrium associated with abnormal 
uterine bleeding. Certainly if this term i.s u.sed its use should be restricted to the 
characteristic proce.ss to which it was fir.st applied by Cullen and to which it has 
been restricted by Novak, Schroeder, TeLinde, Pluhmann, and others. 

The occurrence of hyperplasia endometrii in the presence of amenorrhea, or more 
commonly with a history of amenorrhea preceding the bleeding phase, is also not 
generally appreciated and has been clearly reemphasized by Dr. Payne as occurring 
in 6 per cent of the University of Pennsylvania material. This phenomenon has 
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lionuone levels, just us the urinuiy spill of sugar may occur at different blood sugar 
levels. This viewpoint I have already pre.sented in the discussion of Dr. Eoss’ 
paper. 

The diagnosis of hyperplasia .should, therefore, be reserved for the cases in which 
there is a gi-eater or less degree of proliferation of the endometrial elements, though 
it is difficult to draw hard and fast rules as to where normal proliferation ends and 
where the abnormal begins. In the common type of functional bleeding the under- 
lying cause is a failure of ovulation, with a iJersistence of estrone effect, and an ab- 
sence of the corpus luteum hormone and its effects. In the much smaller gi’oup of 
functional bleeding ca.ses in which a secretory endometrium is found, the mechanism 
is different, though the bleeding maj' be just as truly functional. Hypeiplasia rep- 
resents simply a maximum growth effect, and nothing seems more clearly establislied 
than that the growth effects of estrone do not necessarily parallel the bleeding pro- 
pensities of the endometrium. The factor which seems far more important in bring- 
ing about the bleeding spill is the quantitative hormonal interreaction of the hypophy- 
sis and the ovaries. 

I do not believe there is any worthwhile evidence to associate myoma and hyper- 
plasia casually, e.«pecially in view of the fact that myoma occurs also in many other 
organs and tissues in which a hormonal relation is difficult to conceive of. There is 
much more reason, it seems to me, to associate hyperplasia, which is an endometrial 
overgrowth, with uterine adenomyoshs, which is a similar endometrial overgrowth 
carried to the point of invasion of the musculature, plus a striking overgrowth of 
Ihe latter. 

I agree with Dr. Payne that no evidence exists to indicate that the common type 
of hyperplasia seen during reproductive life predisposes to adenocarcinoma, but I 
do believe that an important relation of some sort exists between postmenopausal 
hyperj)lasia and adenocarcinoma on the basis of evidence from our laboratory which 
I presented before this Societj' last year. I cannot rcvi(!W this here, but I may say 
that we hiive during the past year encountered quite !i group of ctises tigiiin il- 
lustniting this relationshiit, and are more than ever convinced of its possible impor- 
1 ance. 

DE. C. PEEDEEIO FLUH.MANX, 8a.V Fjcaxcisco, Cai.IK.— Early studies of 
hyperpliisia were based solely on the histologic picture of the endometrium and many 
speculations were made as to the etiology of the condition. More recent work has 
.served to show that it is the manifestation of an cndocrinologic disturbance,- and it 
has been possible to reproduce it in both experimenttil animtils and in ctistrate 
women. There can staircely be any question that it is bound up with the action of 
estrogenic hormones which are either manufactured or possibly merely changed Jind 
utilized by the ovaries. I'hese substances are known to bo stimuhints to endometrial 
growth, and under conditions as yet not too well understood, they may result in the 
intense overgrowth of the uterine mucosa which we know as hy[)eri>lasia. I c:in find 
no necessity for attributing this additional quality to the many virtues of the anterior 
hypophysis, especially since this concej)t is based on incomplete experimental work 
performed with another species and as yet unconfirmed. 

Jt thus seems e-tablished that hy{>erplasia results from a stimulation by estrogenic 
hormones, in the absence of a eorpus luteum influence — and not neeessarily by !i hy- 
p.-.’-estrinism but even by a jirolonged eonstanl stimulation of small amounts of the 
iiormorH'. On the lUher liaiid, if is iliflicult til tin* j>n*sent to exjilaiii Ihe oceurrence 
<jf bleeding in sucli case-. Ficrine liemorrh.'igi* may occur as a jiersisleni melror- 
rlmgia, as a lyjx- of .-yclic bh-tsling Mjeh a.*- is found in fh(‘ anovulatory cycles of 
monkeys, :tnd this •■ndo'uctiia! (dciure is often iiotet] in jmtienls with longer or 
-horfer ysTiods of au.-eriortlic:!. It j., futile to sjieculate at present on the .'ictiial 
of the Iiemro rliag", and I fail tt> see how an exjdanafion ean be given be- 
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Histologic study of these endometriums may be of some prognostic value in the 
premenopausal grouj). If, for example, the endometrium shows a bona fide wide- 
spread hj-perplasia, the outlook for the correction of the underlying glandular dys- 
function and the reestablishment of a normal menstrual cycle by conservative measures 
is, I believe, relatively pool-. Contrariwise, if isolated and infrequent areas of hyper- 
plasia occur in an endometrium tliat in most areas shows its apparent ability to re- 
spond normally to hormonal stimuli, then the outlook for recovery without resorting 
to radiation or hysterectomy is appreciably better. 

DR. CAREY CULBERTSON, Chicago, Inn. — One thing is usually left out in 
discussions of the factors behind hypeqfiasia. That is the question of multiparity. 
Sjiecial consideration should be given the regeneration of the endometrium following 
labor or abortion. Regeneration is never 100 per cent perfect any more than involu- 
tion is 100 per cent perfect in the uterine mucosa. 

The first section shown in the slides is not a hyj)er|)hisia. It is what would be 
called a normal endometrium, but the woman has had S children. She is forty-four 
years of age and was bleeding excessively, hypermcnorrliea of the menorrhagic tj-pe. 

This section, which represents the general condition throughout the whole endo- 
metrium, resembles a benign adenoma, with little or no stroma. Now it is the 
stroma that is required for the production of decidua and the reception of a 
fertilized egg, and it seems to me to be of first im])ortance in considering the sig- 
nificance of a given endometrial pat tern. 

This second .slide shows the ordinary hyperplasia or irregularity of the glands. 
It is about two times as thick as the normal endometrium. 

The third .shows a hjqierplasia in a young woman with an tibundance of stroma. 
It is in the prcgravld stage and ro.«omblcs very much tlie decidua of pregnancy. One 
might easily mistake these glands for the glands of pregnancy” that we are all 
familiar with. 

In the next slide is shown the h^•l)erplasia of the Swiss-choe.se type. There are 
markedly dilated glands but still there is enough stroma left. I'his woman had 
borne only one child. 

Tlie fifth .slide is from a woman forty-two year.s of iigc wlio had had 9 children and 
two abortions. Longitudinal and cro.ss-.«ection of this tissue shows an almost entire 
absence of stroma. This i.s, however, a hyperplasia, the endometrium being about 
three times as thick as normal. 

All of this brings up problems relative to endoTiietrial regeneration and the 
stimulus involved. It would appear that the epithelial elements regenerate better 
than the stroma, when this regeneration takes place repeatedly. 

DR. EMEL NOVAK, BAi/niroRE, Mn. — Constant reference is made to the con- 
fusion in the microscopic diagnosis of hyperplasia, and this confusion unquestionably 
exists. The reason for this lies in the fact that at one time we all believed that the 
characteristic endometrial finding in cases of functional bleeding was that of 
tj^pical hj’perplasia, and the tendency has been to fit the microscopic diagnosis to the 
clinical diagnosis of functional bleeding. 

Wo have long since in our own laboratory ceased to make sucli labored diagnoses, 
for it has become clear that functional bleeding may occur not only from an 
endometrium of the typical Swiss-cheese pattern, but also from one of the normal 
interval oi- secretory type, or even from an atropliic mucosa. The same statement, 
c.aii be made with reference to arnenorj-hea. Unless one invokes some unknown 
special bleeding factor, the evidence for whicli is rapidly dwindling, such observations 
jmint clearly to the fact that the “bleeding level” of the endometrium exhibits 
marked individual variations, and that the spill of blood may occur at different 



OBSERVATIONS PERTINENT TO GONADOTROPIC THERAPY 

IN GTNECOLOGY^^ 


Robert A. Ross, M.D., P.A.C.S., Durhaai, N. C. 

(From llic Department of Obstetrics and Gynecology, Duke University Hospital) 

F or tlie past seven years we have studied ovaries and endometriums 
of patients avIio had received injections of various gonadotropic 
principles. AVe were concerned originally with the possibility that some 
of the re.sponses observed in animals might occur in the human being. 
Later we have tried to explain tlie reported instances of clinical improve- 
ment without significant histologic changes. Recent studies have been 
concerned primarily with responses in tlie anoAUilatory .states. An at- 
tempt to employ the endometrium as an indicator of the levels of 
ovarian function has resulted in an alteration of our classification of 
endometrial patterns. These studies have suggested, in addition, an 
avenue which may help ascertain the required elinieal dose of these 
]ireparations. Attempts at therapy are influenced by various factor.s 
which may include the age of the patient, and associated pelvic condi- 
tions as well as individual reeeptmty. 

The term “gonadotropic principle” designates certain substances 
that Iiavc characteristic effects on the gonads of test animals. There is 
no identical ros]ionse in any two .species. There are at least two classes 
of tlicse principles: (1) the true anterior pituitary gonadotropic prin- 
ci])lc which may have its derivation directly from the anterior lobe of 
the pituitary or indirectly from the .serum of the pregnant mare; (2) 
and another group derived either from pregnancy urine or from the 
])lacenta. such princijilcs being designated anterior pituitary-like gonado- 
tropic. The pharmacologic action of these two classes is not the same. 
There is evidence tliat the anterior pituitary-like principle is active 
only in an animal with an intact pituilai-y, while the one from the ante- 
rior lobe pi'oduccs ovarian changes in the h>T)ophy.sectomiz;ed animal, 
apparently substitutinir for the absent pituitary. Basic chemistry of 
the gf»nadotroj)ic pi’inciples has not progresserl in a manner comj)ar- 
al.»le to that of the ovarian and testicular hormones. These gonado- 
tropic principles are not available in pure foi-m, but contain various 
<-ontaiijinants. It is believed genci'ally th?it these substances ai’C of 
eomjdex protein nature. Some few invest igatftrs count as many as 
six gomnlofrojdc prim-iplcs from the anterior pituitary, but the ma- 
jority f)f v.'firkcrs bc!ic^t' tlial. perlia|).s, the total nnnd)er of hormones 
a.rtn.'iily elaiH.r.ilcd by tin- anterior loin- is less tlnin this figure. 
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Toro llio factors concenietl with l)lceding in normal menstruation have been definitely 
determined. I .sliould like to draw your attention again, Iiowever, to the increase in 
tlie estrogenic Iiormone content of the blood which is associated with the onset of 
bleeding in patients with hyperplasia. This represents a departure from the normal 
and may prove of considerable significance. 

DK. WILLIAIM P. HE.-VLY, Ni:w Yoinc, K. Y. — W'e have over a period of fifteen 
years seen many uteri at or beyond the menopau.«e whicdi were of the subinvolution 
type, free from myomas, and from which we have obtained a gross amount of endo- 
metrial tissue which suggested the probability of cancer and in which in each instance 
wo have ])luced I'adium within the uterine cavity in a dosage running from 1,000 to 
1,400 millicurie hours. The ])athologist has examined the tissue in all of the cases 
and often failed to find cancer. Instead he has reported hyperplastic glandular 
endometrium to our surprise. In no single instance has cancer to our knowledge 
subsequently developed, despite the large amount of endometrial tissue present and 
its intense hyperplastic structure. The rather small amount of initial uterine radia- 
tion, not e.xceeding 1,400 Tiiillicurie hours, -has aj)parontly 2 >ermanently iirevented the 
development of cancer in tiiese cases. 

Dll. NATHAN P, yiDAliy, .Sykacc.sk, N. Y. — We have seen .specimens of curet- 
tings in the laboratory where many sections show the “ Swis.s-cheese ' ' type of gland, 
but in which if avo block every bit of tissue we find a small area of carcinoma. Di- 
agnosis from a frozen section of curettings i.«, I think, an extremely hazardous 
j)rocodurc. 

Two years ago 1 wa.s called to examine a frozen section of curettings removed 
from a i)atient upon whom an interposition o])oration was about to be done. 1 
studied several slides and found nothing but benign liyperplasia. I reported this, 
stating the danger of .such an e.xamination, and asked that the operation be ])o.st- 
jioned until the next <lay when I could .study move satisfactory slides of all the ma- 
terial. In spile of tin's, the interposition 02 )eration wa.s done and the final section 
.•showed definite adenocarcinoma of the coiqjus. This clearly emphasizes the inqAor- 
tance of studying all the material remoA’ed by the curette. 

Dll. Fll.ANIvLlN L. PAYNE (closing). — Dr. Pluhmann’s statement that it is 
unnecessary to enlist tlie function of the anterior lobe to explain the development 
of hj’perplasia is probably correct. The commonly accepted explanation of hj’per- 
estrinism, hoAvcver, does not account for the 2 )rcscnce of 2 mstmenopausal hj-perplasia 
in the absence of deiuonstrable 2 )elvic 2 >athology. The alternatiA'es which I suggested 
Avere mentioned as possibilities and not as truisms. 

Search for CA'idence of blood dyscrasia is our routine 2 ^i’ocedurc in all instances 
of functional bleeding in young Avomen. Careful estimation of the thj-roid function, 
both clinically and by basal rate determinations, is also done, for aa’c Iuia’c learned 
that thyroid deficiency plays an important role in the etiology' of functional hemor- 
rhage. In our experience one-half of the adolescent hemorrhages arc accoin2Aanied 
by lijqAothyroidisra, and the same condition exists in approximately one-fifth of those 
in the third decade of life. 

Dr. NoA-ak’s enqfiia.sis upon the 2>ossible association of 2)Ostmeno2Aausal, In-per- 
plasia and malignancj' is important. The absence of a return of bleeding in our 
2 )atients AA’ith postmeno 2 Aausal h^’perplasia, during 2 >eriods ranging from one to tAA’ch-e 
years after tho curettage indicates, in this group at least, that the liyperplasia did 
not 2>redisposc to the deA’elo2Ament of carcinoma. 

As to the 2fimtomicrogra2)h Avhich Avas questioned by Di-, Marizlotr, it is tliflicull 
to shoAv all the characteristics of h.Aq)erj)lasia in one lantern slide. I am certain, 
however, that should Dr. Martzlotf .study all of the tissue from AA’hich the questionable 
slide AA’as made he Avould concur in my diagnosis. 
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liyclatidifonii molt? or cliorioiiepifholionm is .suspeofccl, siiico tliene two abnoriniilitiui; 
of 2)ro{Tiuniity sliow oonsiptent Iiigli concontratioiiH of gonarlofropio principloH. Oiio 
iiiusi fool l■(M•tain of flio loiigtli of ])rogiiaiicy l)(>for(! a oorrocl. infercno(! <'aii la; 
drawn. Georgo Van S. Sinitli'> lias rcjiortcd an inoroa.^o of tliese jirinciplos in pro- 
ocdainjisia and oolanip.sia. Ono expects an increased jiroduction of true jiituitary 
gonadot rojiie ])rinci|ile.s in liypcrpilnitarisni. Wo know that tlie.se are excreted 
in the urine following the menopause, but here, of cour.KO, the dcjiressing effect of the 
ovary on the pituitary has been removed in part. 

On reviewing all tlie.«e factor.s, we find reported little evidence of change in the 
ovarie.s. The ovaries of women dying of eclampsia or during iiregnancy show no in- 
crea.sed degree of luteinization over that in the normal pregnant slates. Alultiple 



Fitr. 1. — Ca.«i' 1. Patient witli remilar mc-n.se.s who receivcrl .■»,2.")0 R. U. non.atlo- 
tropic principle of iiromiancy urine and wa.*5 operated upon during tlie third week 
of tile <'ycle. Ova^ie.^ .sliowfd tliree corpora lutea. A biop.sv of tlio endometrium 
ill-fore treatment wa.s bemin .siiowed an eariy prone.stationa'i effect. Tiil.s is the 
arti.i-t’.i! lirawinir of tiie .‘■•peeimen after operation. AYhere the ovarie.s were studied 
onl.v at operation, a .similar dr.-iwinn- wa.s made and iieeame a part of tlie record. 


ey.-t.« ar<‘ reported in hyilatidiform mole and chorionepif iudioma, but this finding 
is not constant. Mo.-it of the patients with pituitary tumors are .seen in the later 
liypojdtuitary stage where there is little chanee for hyperliiteinization. Wagnerc- 
n-ports the preserae of multiple lutein cysts of the ovaries and of progestational 
endometrium as-^sdatis! with amenorrhea in a woman who had a tumor of the pars 
ghindul.nris of the jdtuitary. 

Another method of .study whicji has the advantage of being fairly well eonirolled 
i- tiiat f-f .studying the ovarian respon.ses after injections of gomtdotrojdc principles. 
The etTi-rt may 1>- evaluated by direct observtifion tind .study ;it lajiarotorny of 
o-.tirii’s following such treatmem fl’ig. it; hy jpdiieef interjiretation of ovarian 




ROSS: GONADOTROPIC THERAPY IN GYNECOLOGY 


781 


The emiiloymenf. of Iracle names Avliich often do not indicate tJic 
source of tliose. ]n'eparaiions and the use of varying units for the expres- 
sion of potency iiave led to much confusion in the minds of clinicians. 
There are three methods which are used generally by American phar- 
maceutical concerns to estimale gonadotropic function and in which the. 
female immature mouse or rat is employed. The ovaries may be ob- 
served directly for evidence of follicle stimulation or information 
may be gained indirectly by vaginal smears to determine the onset of 
estrus. The ovaries may be observed directly for evidence of luteiniza- 
tion, or the ovaries may be weighed and weight changes regarded as 
evidence of gonadotropic elfeet. There is no definite relationship be- 
tween weight increase, the induction of vaginal estrus, and the luteiniz- 
ing effect. As a further source of confusion, some products are avail- 
able in rat units and some in mouse units. There is some disagreement 
in the relationship between these units. Van Dyke cpiotes a ratio 
between a mouse and rat unit as 1 to 4, wliile Zondek believes it to be 
1 to 6 or 8. Since these principles are used clinieallj^ most often in an 
attempt to produce lutciiiization and since the corpus luteum unit is 
employed most frcquentl.y, this unit has been adopted by us as a com- 
mon denominator for gonadotropic activity. It is our practice to re- 
assay the extracts which we use in terms of this corpus luteum forma- 
tion unit. Such a practice has resulted in some interesting observa- 
tions. In a preparation that contained 8,000 vaginal estrus rat luiits 
per C.C., we foimd only 200 corpus luteum rat units. In a preparation 
that was said to contain 2,000 luteinizing units per c.c. determined by 
microscopic study of the ovaries, we found only 200 corpus luteum rat 
units by the method of gross inspection. 

JIETHODS OF STUDY 

With diilerenccs in respoinso so apparent in the various laboratory animals, a study 
of human ovaries following the administration of gonadotropic principles obtained 
from placenta and pregnancy urine seemed justified. The rather general use clinically 
of certain such commercial preparations and the equivocal results reported by manj" 
seemed to urge a careful consideration of the possible method of action, if any, of 
such preparations. With the various hemorriiagic and lutein changes seen in the 
ovaries of rodents in mind, we were led at the early part of this study to question the 
possibility of serious damage to the human ovary from such administrations. 

In the human being some opportimities are present which may permit an insight 
into tlie ovarian effects of these gonadotropic principles.! We would expect to find 
these principles in the blood and urine of the newborn. Engles has shown tliis to be 
true. Gonadotropic principles are present in pregnancy. The works of Evanss and 
of Bromie,4 especially the quantitative aspects, have been most enlightening. Evans 
found a consistent early ''peak plienomenon’^ in normal pregnancy. The highest 
daily urinary output at this peak in one instance was 1,040,000 E. U. and the lowest 
was 75,000 B. 17. This peak is reached rapidly and is usually highest at about the 
thirtieth day after their appearance. By the sixty-fifth day, the concentration is 
usually below 10,000 E. T7. and approximates tliis figure for the remainder of preg- 
nancy. These observations necessitate a careful interpretation in instances where 
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the intei’pretatiou of the endometrial pictures. Some of the endometrial 
patterns diagnosed as iiyperplasia of the endometrium did not show 
this alteration. In three patients the report, of corpora, lutea proved to 
be either persistent lutein tis.sue or lutein cyst. One patient approach- 
ing the menopause who liad Iiyperplasia of tlie endometria did show a 
corpus luteum. However, she had treatment over a period of several 
Aveelvs, repeated vaginal examinations and two curettements. These 
physical factors might have encouraged ovulation. 

The very definite problem of improving the patient is constant. In 
an e:ffort to relieve the woman who had bleeding as a symptom and to 
aid in the evaluation of other methods of treatment, a program of varied 
therapeutic measures was instituted. The various “levels” at which 
therapy could be directed, the various agents that were used and the 
results, w'ere reported.^^ This furnished a valuable series for comparison. 

These studies re-emphasized the fact that there is a variance in the 
criteria for the diagnosis of hyperplasia of the endometrium. When 
one is endeavoring to correct' the condition of irregular bleeding, one 
should Imow if the patient is bleeding because of some irregularity of 
the ovarian cjmle. One should be familiar with the therapeutic agent 
that is employed and should be able to interpret tlie response to therapy. 
To help us with these factors, a stud}’’ of 358 consecutive patients mth 
functional irregularities of the menses was made. Clinical data, endo- 
metrial histology, and follow-up records were correlated. A clinical 
classification of functional irregulaidties of the menstrual cycle which 
emphasized etiology and whieli was in harmony with the present con- 
cepts of the histolog}', physiology, and hormonology was attempted. 

As a therapeutic agent there could be two sources of benefit from the 
use of these principles; the stimulating effect itself and the production 
of estrin and progestin. To obtain a substitutional effect, one could 
suppose that there was some alteration of the pituitary gland or that 
the production of these principles during pregnancy has been stopped. 
Most observers will agree on the value of substitutional endocrine ther- 
apy, but the matter of gland stimulation is subject to debate. If the 
gonadotropic principles meet the suggestions given above, tliey will do 
more than most endocrine principles. Several clinical conditions sug- 
gest tbcmsclves as likely to be benefitted, one of which is liypogonadal 
sjmdromes wliich arc known to be due to inaderpiate gonad function; 
if in these instances tlie ovaiy is the influencing factoi-, and, if it could 
be stimulated to normal endocrine and exocrine function, such an indi- 
vidual would develop into a normal sexually mature state. The same 
is true in certain instances of sterility. Other clinical indications would 
bo indirect, in that they u-ould be dependent upon the elaboration of 
estrin and jirogcstin in quantities approaching noianal and would be 
found in varying degrees when the ovary had failed in this function. 
Snell conditions would probably have as a. symptom menorrhagia, metror- 
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function from endoinolrinl .studies (Fijr. -) : .‘ind by (lie clinical rc.sponses to snc.li 
llieraiiy of certain patients witli Iiyjiogonadal .«yndronic.s mid hypofnnetioning ovarian 
stat os. 

.1, 8. 1j. Browne lias hcen able to estimate tlio progestin ox<‘rotion by detennining 
the jnegnandiol content of the urine. This jn-odnet rojiresents a conjugated inactive 
form of progestin whicli does not jc.spond to the liiologie tests, but wliich may be 
precipitated and tictually weighed. An einjdoymcnt of such jnegnandiol estimations 
after gonadotrojiic therapy would jnobably be another method of ariiving ;it informa- 
tion regarding the luteinizing elfects of these jnincijilcs. 

In the jiasf blood and urine hormone as.«ays in the so-ciilled hypo-functioning 
states, before and after therajiy, have yielded little information of value regarding 
the clinical efTectivencss of those prineijiles. 

The electric potentiometer method a.s employed by Allen and coworkers" for 
evidence of ovulation is certainly conclusir-c in animals but, as yet, its clinical em- 
ployment has not been described. The work of ICnaus^* on manometric studies of the 



Fig-. 2. — This i.s tlie endometrial picture of Case 1 after tlierapy. Here tlie men- 
.strual history of ovarian rc.sponso and endometrial pattern arc in agreement. The 
endometrium liere wa.s taken from the uterus after operation. If the uterus had 
not been removed, tlie endometrium would have been studied by curettement. (X40.) 

uterus might jiermit another index a.s to the occurrence of ovulation and corpus luteum 
formation. The recent work of Kurzrok and coworker.s,^ however, has thrown doubt 
on the so-called quiet stage in uterine contractility in the nonjiregnant uterus. In 
their hands progesterone was observed at times to produce uterine contractions. In 
both of these experiments there i.s a valid objection to having a foreign body in the 
uterus. 

DISCUSSION 

We liave been .seven years accnninlating data for tins study. A re- 
port dealing- ivitli therapy’® .sngge.sted the need of more exact in- 
formation regarding the ovarian and endometrial response to thei’- 
apy. During the progress of this work several related problems 
presented themselves for solution. The summation of this data required 
a complete review of our related material. We foiuid that some of our 
deductions in previous papers”' ivere incorrect due to a difference in 
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‘‘anovulatory bleeding” as diagnosed by ns (Fig. 3). "We have exam- 
ined the material scrupulously beeau.se the results are dependent upon 
our ability to make the diagnosis of anovulatory bleeding correctly. 
The therapeutic reasoning here is apparent: simply that of preventing 
a halt anywhere in the normal progress of maturation of the follicle 
and the subsequent phenomena. The chance of error lies in tlie fre- 
quency and facility with which the diagnosis of a pi'imary alteration of 
the ovarian function is made. This has been emphasized and our 
method of frequent endometrial biopsies helps overcome this difficulty. 
^Ye have purposely refrained from tr's’ing “augmentor” or “syn- 
ergistic” effect. 




Kitr. 


c. 


FiK'. 5. — T)i).« i.'i .'I IiikIjct niapnlfScntion of Uio ovai-y in Ca.^c 3 w)iic)i .‘iiniply veriflc-.^ 
tlio j)ro.«encc of a normal cornn.s lutcum. (X^O.) 

FIp. 0. — Tlio ondomctrl.'il pattern in Case 3 wliicli eoinplete.s the .stinly. Here we have 
evhlenco of profte.^tational re.^pon-sc. (X‘10.) 


There has lieen no mixing of these princiitles with other liormone.s, 
elements, or comjtounds. We have simply tried to compare the effect 
on the human ovary and endoniotrium with tliat of the experiinentiil 
animals Avhieli showed tlie alterations llmL predicated the lU’esent thera- 
peutic concepts. We consistently used do.ses greater than lho.se lU'C- 
seribed. 


rj!K.':i;xT.\Tn>.\ or 

'riic data wliii'h follow art* «)blain('d from observations made upon 
.'-.7 jiatieuts wlto hat! received treatment with these princij)les. A lai'Re 
part of tliesfr data has lifi.ii reported ujioii at various times. I’lie pres- 
ent rejiort i.s based upon a cfunplctc review and revaluation of all the 
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rliagia, or amenorrJiea. In these conditions -svc should find an ideal 
“proving ground” for substances supposed to stimulate and luteinize 
the ovaiy. The condition of anovulatory bleeding meets the require- 
ments for a therapeutic reaction. There is a failure in the ovarian cycle 
-which gives both direct, and indirect evidence. An agent is used and 



Fig. 3. — Ca.se 2. A, May •(. 19.37, biop.sy before treatment (bleeding). B, May 12, 
1937, curettement after treatment witli C.OOO R. TJ. of .a gonadotropic principie of 
pregnancy tirine given on day of biopsy (not bleeding). Febrile reaction (38°) 
during treatment. Hypei-pla.si.a of the endometrium. No cliange.s after tlierapy. 
These figures are representative of tlic tissue patterns that arc obtained by biopsy 
technique. (XIO.) 



Fig. 4. — Case 3. Patient with oligomenorrhea who received 21,000 E. U. of a 
gonadotropic principle of pregnancy urine during tlie tliirtieth to thirty-fourth day 
of her cycle. Both ovaries were available for study. These were photographed 
in the gross, sectioned, stained, and studied under a magnification of XIO. This 
figure shows two corpora lutea in the ovaiy, (XlO.) 


the characteristic effect should be forthcoming. In this instance it 
-would be rupture of the follicle and corpus luteum formation in the 
ovary and characteristic endometrial changes of the progestational type. 
"We have purposelj' chosen the majority of our patients from the 
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inaterijil availnl)l('. I^lorc irwnl ohspi'vaiioiis al'tor liiglier dosage are 
inchiclcd. The procedures caia-ied out in our routine study of patients 
and tissues iiave l)eon staled in another i)aper. Our method of studying 
the material l)y gross and microscopic o))servation and ova interpreta- 
tion of elianges before and after ti'catinent is sliown l)y tlie illustrations 
and our method of reasoiiing is given i)i the tfihles (Figs. 4, 5, and 6). 

From the tal)lo.“ one can see that there has I)een .sufficient material .surveyed to 
warrant a fairly (‘om[)rehon.sive study. Most of the available prejm rat ions were 
used. The age of the patients varied from eleven to si.\ty years, and the parity 

Tahi.k T. l?i:(:n,Ai: Ari:xsi;.s 
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No observation 
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Not studied 
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P.XJ. 

SOO 11. U. 
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4 

P. U. 
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Late estrin phase 

No eoi'pus luteum 

0 

P. U. 
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12 

P. U. 
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Progestational phase 
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ripening) 
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ripening) 

Three corpora lutea 

?. 
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Corpus luteum 


Fourth Week 


4 
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|Not studied 
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No corpus luteum 
(ovaries studied bj’ 
inspection 
only) 

S 

P.F. 

2100 
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[Not studied 
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MOOO 
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was from 0 to 15, Tlic menstrual histories extended from diildliood through the 
regular and irregular menstrual phenomena to senility. The total material available 
for analysis at present includes observations upon So patients, distributed according 
to menstrual histories as follows: licgular, 22; amenorrhea and oligomenorrhea, 7; 
menorrhagia, metrorrhagia and polj’menorrhea, 53 ; postmenopause, 2 ; and pre- 
menarche, o. The ovaries of 57 patients were studied either grossly or grossly and 



FIs’. 7. — Case 5. A, May 17, 1937, biopsy before treatment (bleeding:). S, May 
25, 1937, curottement after 14,000 K. U. of a jronadoti'opic principle of pregmancy 
xjrine over a period of two days (not bleeding-). Severe febrile reaction (40.4°) 
during treatment. No change in the endometrial pattern. (X40.) 



Fig. 8. — Case 4. This patient had menometrorrhagia as a sj-raptom, and the bleed- 
ing -was diagnosed as anovulatory type. She received 1,800 R. U. of gonadotropic 
principle of pregnancy urine. A, represents the endometrial biopsy before treatment 
(bleeding). B, is the curettement after treatment (still bleeding) six days later. 
There is some auestion as to the endometrial picture in B. We thought it was sug- 
gestive of a progestational response though the bleeding increased under therapy 
and a curettement -was necessary. (X40.) 

microscopically, while in 74 patients the endometriiun was studied either alone or in 
conjunction -with the ovaries. Gonadotropic principles from the anterior lobe or from 
the serum of pregnant mares were employed in 34 patients; similar principles from 
pregnane}'- urine or placenta were used in 51 patients. The total doses of the former 







792 


ajierican journal of obstetrics and GYNECOLOQT" 


Table IV 
Preparations 

3. AxTEniOK PrruiTAiiY Gonadotroitc 
2. Danish Gonadotropic Serum 

:i. Placental Gonadotropic Principle 

4. Danish Anterior PiTuiTAp.Y-Lna-: Principle 

5. Anterior Pituitary-like Principle prom PuEfiNANCY Urine 


Age 


Parity 


11-15 

4 

0 

24 

15-20 

15 

1- 3 

20 

21-40 

48 

4-15 

41 

41-44 

15 



45-GO 

3 



Total 

S5 



Menses 


Dosage 


Regular 

22 

Sinalle.st total 60 

rat units 

Amenorrhea and oligomcnor- 7 

do.se 


rhea 


Largest total 24,250 

rat units 

Menorrhagia, metrorrhagia 51 

dose 


iind polymenorrhea 




Postmenopause 

2 



Prenionarchc 

•> 

«> 



Total 

.85 





Duration of Treatment 



Shortest time of treatment 

Longe.st time of tre:itinent (at one period) 

1 day 

87 days 


Mclhod Kmjdoyed for Study 


Biopsy leciiniquc and eurottcmont 74 

Ciross and microscopic study of ovaries oT 

Endometrium following hysterectomy ?,2 

Tiispection of ovaries 4 


ranged from 300 3?. U. to 4,400 M. U., tlie daily dose varying from 20 13. U. to 800 
K. U. Of the pituitary-iike jiiinciples tlie total doses varied from 250 K. U. to 
24,'2o0 K.I7., the daily dose from 300 R. U. to 8,000 R. U. Tlie period of treatment 
lasted from one to eighty-seven day.s. The longest period of observation was two 
and one-half years. Four inethod.s of administration were tried in an effort to 
duplicate the various phenomena: (3) small daily doses over a short period, (2) 
small daily doses over a long period, large daily doses over a short period, and 
(4) hirge daily doses over a longer jieriod. 

8i>: patients with amenorrhea .flowed no response in the endometrium and no 
corpus luteiim in the ovaries. 'J'he hargest dose was .'tjOOO R. I.I, and the longe.st inter- 
val of treattneiit eight liays. One ]»atient with oligomenorrhea showed irregular 
proge^tationrd ripening and three corpora lutea after four days of treatment, Iicgin- 
fling 'in the forty-lir^t <!ay of ihc <-yi-Ie jsnd totaling 21.00(1 J{. II. .Vnother showed 
!;•' i-iinitge nft'-r !t-n day'' I ri-a! ineiil in-ginning on the fiftielii dtiy of lie' cyele. Thi“ 
). nil* ' <.ri- iu*-ive ?he nr,-! p;ui.-ii! had a vfirying cycle, and v.e c.-uimif claim that 
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IProgestatlonal phase with irregular ripening before treatment. 



7J)4 AMKincAK .lOUliXAL OF OUSTKTHU’S AND (iyNKCOI.Or.y 

24-.G00 K. U., the fiiuliii'rs were (|iiite sufr'-^estiye. This leads its to think 
that the desired i-eaetion. if it occurs at all, ivill most likely folloiv 
large doses rapidly repeated over a fairly short period of time. We 
also think that the concentration and dosage must ajiproach the re- 
quirements recognized in estrin therapy. 

Certainly in this gi-oup of females between the ages of eleven and 
sixty, who had gynecologic complaints that required hospitalization, ive 
should find ample opportunity for benefit and .sinidromes that would 
give visible response. Clinical improvement in a few instances was 
seen and I’ecorded, hut hi.stologic response on tlie part of the ovaries 
and endometrium was mo.st prolilematic. 

In many women who have irregular bleeding as a .sympiom it has 
been our experience that there are often found complicating factors and 
that the correction of these altering conditions increases the chances for 
la.sling relief. Altered ])osition, altered blood and nerve supply, and 
almormal anatomic and histologic changes are usually interpreted in 
terms of abnormal function. We feel tliat in tlie great majority of 
instances the pituitary is normal. In most instances the ovary receives 
adequate ])ituitary stimulation. The opportunity for failure in the 
ovary is greater. The more influencing factors and functions the 
greater chance there is for dej-angement. An abnormal ovary would 
liardly respond in a normal manner to an injected jn’ineiple, and when 
we have a normal ovary the injected hoi-mone is not needed. Our first 
fear in this ])roh]em was tliat we might find some hannful effect on the 
ovary from tlie use of tlicse principles. Our present concern is finding 
any liistologic effect from their u.se. Certainly in the do.ses that we 
have employed, we feel on mueli safer ])rognostic gi’ound, when we find 
low-g)-ade jielvic cellulitis, oophoritis, nutritional changes, di.splacements 
of the ovary, an ahnoi-mal uterus, low-grade infection of the ovary, and 
interference of ovarian blood supply or any other local cause that may 
influence the ov;ny. 


HU.M.MAnV 

A <liscussion of these gonadotropic j>rineiplcs with an explanation 
for the confusion associaterl with their potency is given. 

The jiresencc of these iirincijdes in the human blood and urine under 
normal and abnormal circumstances is discn.ssed. 

The apidic;d)le evidence <ff ovulation and corpus luteum formation is • 
reviewed. 

Tin' ration.'de of gonadof i'o})ic hormour' therajiy is given. 

The data on N.') ])atients who were .studied following injeet.ion.s of 
irmiadot topic jnineiples are j»rc.sentcd. Wo have found and corrected 
a source of error in one of our previous reports. 

Our (‘otidusions are submitted. 



ROSS: GOXADOTROPIC TIIERAI’Y IK OYNECOLOGY 


793 


tlio rosponso was due lo (,Iin injoclion (Case II). Two posf.inouopausal patients showed 
no ovarian nor endometrial response and no menstruation. The maximum dose was 
OjSOO R. U. in ton days' freatineid. In the three iireadolescent patients who had 
never menstruated, there were no corxmra Intea. The largest dose was 3,200 E. U. 
given in .six days. None of them menstruated. Tlie 22 patients ndth regular menses 
were grouped according to tlic Aveek of the cycle in which the ojieration was per- 
formed. The largest dose was 5,250 R. U. and the longest period of treatment was 
twelve days. In most, instances rve were able to predict correctly the endometrial 
pattern and the histology of the ovary (Case I). In another studj' Ave attempted to 
gain information as to the time of ovulation in untreated patients. Thus, Ave had 
a large number of controls and there Avas no .appreciable A*ariation in the ability to 
predict the pictures, AA-hen the Avoek of the cycle Avas knoAATi in the two groups. 
I’hereforo, aa-o can say from our obserA-ation, there Avas no varying of the cycle in 
the p.atient AA-ith regular menses. The oA'arJes of tAvo patients shoAved more than 
one corpus luteum, but aa-c hesilato to designate the ages of them. Fifty-one pa- 
tients had menorrhagia, nielrorrhagi.a, and polATUonorrhea. The longest period of 
treatment at this time A\-as ten days and the largest dose aa’us 24,250 R. U. Bleeding 
stopped in six instances AA’ithin three to six dajas, but the endometrium showed either 
late estrin arrest or a phase of prolonged acj'clic estrin action. Eight patients were 
operated upon after three to fiA’C d.ays’ treatment. The OA-aries Avere studied in 21 
of the 51 patients. In 15 there Avcrc no corpora lutca present. In tAA’o there were 
old luteal cysts. In one a corpus estimated as ''recent’-' A\-ith irregular progestational 
ripening of the endometrium Avas found. In three there Avere recent corpora lutea. 
Taa'o of these had only KiO and ISO R.I7. each and Avere operated upon on the third 
day. One had late estrin arrest of the endometrium, and the other had late progesta- 
tional phase before therapy. In analyzing these 51 patients, aa’c are unable to 
reconcile clinical response AA’ifh the histologic picture. In only one (Fig. 7) or pos- 
sibly tAvo instance.o, did Ave find the endometrial pattern altered under therapy. In 
none of the instances AA'here bleeding AA-as checked did AA'e find eA’idence of progesta- 
tional response in the endometrium (Fig. S). Novak has explained this apparent 
paradox. 

In the three girls from oleA'en to fifteen years, Ave most certainly did not Avant to 
find a reaction similar to the Aschheim-Zondek test, but Ave found no effect that Ave 
could interpret. One Avould think that these cases would be ideally suited for ob- 
servations dealing with maturing and stimulating f.actors. 

Our experience in the general treatment of amenorriiea parallels that 
of others. By one or several combinations of a great many agents, we 
are able to get a patient to bleed once or tAvice, then the treatment be- 
comes futile. In tliis group Ave have purposely picked onty those pa- 
tients AAdio had no previous endoci'inal therapy. In the above tAvo 
groups and in the postmenopausal patients, Aim found no change in the 
ovaries or endometiiums due to the doses of gonadotropic principles 
ghmn. Clinical improAmment from the use of these preparations is 
probably most often reported in the group of patients aa^Iio haAm meno- 
nietroi’rhagia as a sjuiiptom. In this group 8 of the 51 (16 per cent) 
patients stopped bleeding. This figure can be equalled or bettered by 
any of the other treatments for uterine bleeding. The rational effect 
here AAmuld be the production of lutein tissue AAuth an associated progesta- 
tional reaction and shedding of the mucous membrane. In small doses 
Ave liaA’^e not been able to shoAV this. In one patient AAho Avas given 
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DISCUSSION 

DK. M. EDWAED DAVIS, Chicago, III. (by invitation). — From a great deal of 
experimental data upon the gonadotropic hormones a few definite conclusions can 
be drawn. In the first jilace, the anterior pituitary gland produces a hormone or 
hormones which are vastly difl'erent in their gonadotropic action from the anterior 
pituitary 'like gonadotroiiic hormone prc.^ent in such an abundance in the urine of 
pregnancy. In the second place, the urine of women following castration or the 
menopause contains a gonadotropic hormone which is almost a pure follicle stimu- 
lator and thus resembles very much the follicle-stimulating fraction of the anterior 
liituitary gland hormone. In the third place, in order that ovulation be produced 
experimentally in hj’popliysectomized animals, it is necessary first to produce gi'owth 
of follicles by a follicle-stimulating hormone and then to administer the luteinizing 
fraction. If tlie latter is not given, mature follicles do not ovulate but undergo 
retrogiession. )Suceessful experiments in the produclion of experimental ovulation 
in monkeys have been reported by Hi.saw and liis group and Christian Hamburger. 

Up to the present, no successful artificial ovulation has been reiiorted in the 
human female. This physiologic jirocess which can be duplicated experimentally 
with relative ease in laboratory animals has been difficult to carry out in tlie human 
species. It is obvious that the production of o^nilation is necessary for the com- 
pletion of the normal cycle. Undoubtedly many pathologic conditions seen in 
women are the residt of, or are influenced by, the absence of ovulation. 

About a year ago we became interested in a gonadotropic hormone derived from 
the blood serum of pregnant mares. Cole and Hart observed that during a limited 
period of jiregnancy in mares there is present in liigh conccntiation a gonad-stiniulat- 
ing substance. The concentration reaches its maximum at aljout tlie sixty-fifth to the 
seventieth day of the gestation. Biologic studies on this substance have established 
distinct ditl'erencos between it and other gonad-stimulating substances. It is not 
excreted in the urine of the mare at any time during pregnancy. It is not ultra- 
filtrable through collodion membranes, as is pregnancy urine substance, and it i-s 
therefore probably of a higher molecular weight. In general, it closely resembles 
in its gonadotropic actimty the extracts of the anterior liyjiopliysis. Thus, it was 
found that ovulation could be jiroduccd in young ewes during the estrus season and 
that a second dose of serum given .seventeen days later resulted in a second ovulation 
with estrus which was followed by pregnancy when the ewes were mated. Similarly, 
mare serum injected in young sows produced ovulation and estrus, anrl, when the ani- 
mals were bred, pregnancy followed. From these and many other experiments one 
can conclmle that the gonadotropic hormone obtainml from pregnant marc scrum 
will cause follicular growth and luteinization with little or no degenerative changes 
in the ovary, so that it closely resembles the hormone derived from the anterior 
pituitary gland. 

Cartland of tin- I'pjolin Laboratories has successfully jjurified the gonadotropic 
man* serum sulc-tance so that the protein fraction has been almost eliminated. 
Furlhcrmor.'. they have standardized the dose so that the rat unit represents the 
.'itnount of hormone which, when «livided intJi threi* daily subcutaneous doses and 
injected into twenty-one- to t wenly-tliree-d;iy-old fmmde rats weighing .'10 to 40 gm.. 
will produce at atitopsy on the fifth day a pair of ov:iri(*s weighing fio mg., which i.*^ 
•I times the weight of th(> ovtirie.s in the iminjected controls. Experiments on 
giinadotrojdc hormone by .stnyder tiiid associates jind in our own clinic demonstnite 
the great desirability of tidministcring a gonadotropic subst.am-e intrtivenoiisly in 
orilcr to produce Jiviil.af i<in. Tin* former atithors demonstrated tlmt if was ex- 
c,.-cdinglv difliciilt to jiroditce ovulation in the rtibbit early in pn’gnancy except v.dfh 
large closes of gtiuadot rojii.' hornionc inf rtivenouslv. 
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CONCLUSIONS 

1. In this series tlie patients with amenorrhea as a sjnnptom or who 
were in the preinenarehal or postmenopausal age showed neither clin- 
ical improvement nor gross or histologic changes of the tissue. 

2. Eight iiatients (16 per cent) who had menometrorrhagia as a 
symptom showed clinical improvement, but the endometrial patterns 
were those of prolonged estrin effect, and we have not observed cessa- 
tion of bleeding, the presence of a recent corpus luteum, and a pro- 
gestational type of endometrium in any of these patients. 

3. Ill patients with regular inense.s, we found an effect that could be 
defiiiitelj^ ascribed probably to the injected principles. 

4. Tlie anterior pituitary gonadotropic hormone is probablj'- not avail- 
able in a suffieientlj^ concentrated preparation for general use. 

5. In the group, which received pregnancy urine extract, we cannot 
escape the thought that the changes noticed are more characteristic of 
the pregnancy c 3 mle tlian the menstrual cj^cle. 

6. Gonadotropic hormone therapj’- dosage should be brought up to 
that of estrin therap^L The clinieallj^ effective dose, from these prep- 
arations will likel.y be large repeated injections over a short period, 
and probably the minimum dose will total about 25,000 R. U. 

We liavc been aided in the.se studios by liberal supplies of Ronadotropic principles 
made available by the following concerns: Parke, Davis & Co. (antuitrin-S and antul- 
trin gonadotropic) ; Ayerst, McKenna & Harrison (A. P. L., maturity factor, Danish 
anterior pltultar>'-like gonadotropic principle: Danish serum gonadotropic principle) 
and E. R. Squibb & Son (follutein). A part of the expenses of these studies has 
been defrayed by a grant from the Research Council of Duke University. 
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a spill of sugar into the urine occurs at a relatively low blood sugar level, but if the 
sugar tolerance is high, such a spill occurs only at much higher levels. The factor 
regulating the bleeding spill of the endometrium is quite certainly the quantitative 
hormonal interrelationsliip between the ovaries and the pituitary. 

We have been somewhat encouraged by our experience with the gonadotropic 
preparation made from the blood serum of pregnant mares, the same preparation as 
that which Dr. Boss has employed. It is much too early to speak of the results, and 
we are prepared for later disappointment if it comes. If and when we find it pos- 
sible to bring about oralation by endocrine treatment, as I firmly believe we shall 
be able to do in the not very distant future, an enormous advance will have been 
made, not only in the treatment of anovulatory sterility, but also of the common 
type of functional bleeding, which is likenuse dependent primarily upon a failure 
of ovulation. 

DE. KAEL H. MAETZLOFF, Portland, Oregon. — ^Dr. Eoss mentioned the im- 
portance of obtaining endometrial biopsies. Will he please describe briefly in closing 
what biopsy technic was used in his study? 

DE. J. L. FEAENKEL, New York City (Breslau). — The normal effects of the 
hormones develop and retrogress. If the corpus luteura persists, there develops 
a pathologic condition. The gonadotropic hormones cause the development of many 
follicles simultaneously in the lower animals and many corpora lutea develop. Tlic 
ovary becomes full of them and they may retrogress slowly — in rats not for five 
months. One can thus produce sterilization* in place of stimulation. Hence one must 
be very careful in his therapy, and should use the liormones therapeutically, only 
in small doses and not over a long time. 

DE. EOSS (closing). — ^Y’’e resort to frequent endometrial biopsies to aid in the 
diagnosis of anovulatory bleeding and to determine evidence of progestational re- 
sponse. It so happens that we use the Burch forceps technic, though Dr. Novak's 
suction curette would answer the purpose equally as well. We take into considera- 
tion the work of Bartclmez and ende.avor to explain progestational reaction of the 
endometrium when it is found. 

If a portion of the ovary cannot be obtained, we have the significant areas drawn 
at laparotomy. If a portion of the ovary is obtained, we select that area which is 
more likelj' to show partial evidence. It is photographed in the gross under a 
dissecting microscope and under low power. 

A study of our tables will show a duplication of some of the findings which Dr. 
Davis has described. YHiere we have a regular cycle, we are likely to find evidence 
which may be interpreted as an exaggerated gonadotropic effect. We consider the 
presence of a progestational reaction of the endometrium and the presence of a recent 
corpus lutcum in the ovary of a patient who has been proved to have an anovulatory 
state as evidence of gonadotropic effect. The best test for these substances is found 
in this tj'pe of patient. 
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We administered gonadotroine hormone from mare serum intravenously in vaiy- 
ing doses to over nO women who were to be subjeeied to laiiarotomy for a variety of 
pathologic conditions. We varied the time interval so that wo could learn the elTect 
of this substance at various time.s in the cycle. Before the substance was admin- 
istered the patient was carefully skin-tested to avoid the po.ssibility of an anaphylac- 
tic reaction and we have had no undesirable cfl'ects. At the time of operation one 
or both ov!irics were removed along with the di.«eased process. Although most of 
our patients were at or near the menopause and their pelvic genitalia distinctly ab- 
normal, nevertheless the results of this study were gratifying. We found that 
ovulation had o(;curred in about one-half of the i)atients injected. In a number of 
patients two and even three ovulations were present. It may be of interest to note 
the fact that most of the fresh ovulations occurred between the fifth and the twelfth 
day and the seventeenth and the twenty-third da.v of the cycle. In three patients who 
had no regular cyclical bleeding but metrorrhagia and in whom the endometria 
showed no evidence of i)roliferation or .secretion, recent ovulations were present. 
Furthermore, in three patients who had a glandular hyperplasia of the endometrium 
no ovulation could be produced. 

In addition to ovulation, the most characteristic finding in the ovaries was follicle 
growth and some luteinization, the former being more pronounced than the latter. 
As Ro.es and Hamblen have indicated in their paper, the gross appearance of corpora 
lutea does not often reveal their age. It is necessary to obtain histologic sections 
to determine this point. Tlic.ee artificial corpora lutea appear histologically to 
resemble those produced physiologically. It is surprising, however, how few illustra- 
tions of very early corpora lutea. hours old, appear in the literature. We will pub- 
li.eh a comprehensive .study of the development of the corpus luteum in the near 
future. 

Another interesting obscirvation is the rapidity with which ovulation occurs as a 
result of this artificial stimulus. In the majority of our cases, ovaries removed 
eighteen to thirty-six hours following the administration of the gonadotropic sub- 
stance .show ovulation. This fact fits in very well with what has been observed in 
experimental animals, 

DR, EMIL NOVAK, BAr/riMOKK, Mn. — AVhen dealing with disturbances of o\mla- 
tion, we are faced with our ignorance of the hormone factors responsible for 
ovulation. The best evidence is that rupture of the follicle is brought about by a 
delicate quantitative balance between the follicle-ripening and luteinizing principles 
of the pituitaiy. As this balance is evidently an individual one for dilTerent indi- 
viduals, Dr. Ross’ negative results .arc not surprising, e.specially since there can be 
no certainty as to the purely gonadotropic effects of the preparations available for 
use. 

In our verj’ first paper on the employment of the pregnancy urine principles in 
the treatment of functional uterine bleeding, we emphasized the fact that the good 
results frequently observed could scarcely be due to the production of luteinization 
in the ovary. Later we had frequent o^jportunity of studjdng both the ovaries and 
the endometrium of patients so treated, and this confirmed our belief as to the almost 
complete absence of histologic changes, even though the bleeding would often be 
checked. Since then many others have made similar observations. The conclusion 
which I have drawn from this, as well as from other clinical observations, is that 
histologic changes are no criterion of the bleeding capacities of- an endometrium. 
Either excessive bleeding or complete amenorrhea may be associated with almost any 
type of endometrium. Hyperplasia, for example, represents only a maximum growth 
effect of estrone upon the particular endometrium in question, but such an endo- 
metrium does not necessarily bleed, for the “bleeding level” of different endo- 
metriums differs just as does the sugar tolerance of different individuals. In some 
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A STUDY OF THE HORMONAL CONTENT OP OVARIAN CYST 

FLUIDS^ 


Fred L. Adair, M.D,, and Ruth M. Watts, Ph.D,, Chicago, III. 

(From the Department of Ohstetrics and Gynecology, University of Chicago, and 

■ Lying-In Hospital) 

T he purpose of tliis investigation has been to determine the presence 
of and variation in the concentration of the estrogenic liornione in 
the fluid content of various tj^pes of genital cysts and to discover the 
rolationsliip between tlie liormonc and the secretory cells of the C3’’sts. 

A study has been made of 229 fluids from various tj-pes of adnexal 
c.vstic tumors and an attempt made to correlate the estrogenic hormonal 
content with the histologic findings, 

Ainong those workers who have reported observations of the estrogenic 
hormone content of c,yst fluids, Moulonguet and later Philipp have tried 
to correlate the hormonal content with the histologj’- of the cj'sts. 

The classification of ovarian tumors is notoriouslj" unsatisfactory and 
unscientific, and we arc not attempting to establish one, but for the pur- 
pose of clarity it has been necessary to adopt one which was adapted 
to our ipresent needs. The following classification will be used for this 
report : 


TABLO I. Cr<ASSrFICATIOX OF CVSTIC Adn'exal Tukors 


Ovarian cysts (97) 

Single tjTje (7G) 
rollicle (13) 

Corpus luteum (10) 

Simple serous (26) 

Papillary serous (G) 

Papillary pseudomucinous (15) 
Dermoid (2) 

Miscellaneous (4) 

Multiple type (12) 

Bilateral type (9) 

Ovarian cysts associated with malignancy (8) 
Ovarian cysts associated with pregnancy (16) 
Embryologic rests (8) 

Endometrial-lilce rests (3) 

Inflammatory (2) 

Cystic fibromyomas (2) 


Fig. 1 
Fig. 2 
Fig. 3 
Fig. 4 
Fig. 5 

Figs. 6, 7, 8, 9 
Fig. 10 

Pigs. 11, 12 
Pig. 13 
Fig. 14 


The accompanying illustrations will give the reader an idea of the 
morphology of each type. It was not possible to fit each and every^ 
tumor into an exact pigeonhole, but this was done as accurately as pos- 
sible by their gross and minute morphology. 

*Read at the Sixty-Second Annual Meeting- of the American Gynecological Society, 
held at Swampscott, Mass., May 31 to June 2, 1937. 

This work has been done under a grant from the Douglas Smith Foundation for 
Medical Research of The University of Chicago. 
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The liilateral group includes cases in which the cysts present on both 
sides were either single- or multiple-type cysts. 

Separate consideration is given to malignant cystic tumors and to 
tliose cysts which were associated with a pregnancy. 



Kk'. P. — Microscopic nppcnrrince of multlplo Fic. lo. — Multiple type ovurliin cy«t. 
hllriternl cyfit«. 


Tlic nonovarian group inc]udc.s lliose cysl.ic neop]a.sni.s wliich were 
thought to arise from embryologic rests, from ondomcl rial-like tissue, 
and from inflammatory itroce.s.ses and ey.stie fihromyoma.s. 

The ]»rf.se.iit rejifirl is based on an investigation of IbS ea.ses of cystic 
gf'nital tiimor.s in which a histologic .study and an estrogenic hormone 
analysis have been run in parallel. 
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One mnst recognize tliose tumors which are derived from ovarian 
tissue and those which arc not, those whicli arise from secretory types 
of cells and those which do not. 



Fig’. 7. — Cyst with cholesterol crystals. 

Cysts are not always single, but they usually are — this type includes 
those unilateral tumors of one tj^ie from which one type of fluid was 
obtained. 

The multiple type includes unilateral ovarian cysts representing more 
than one tj^ie of cyst and more than one type of fluid. 
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The cyst fluids have been tested for estrogenic hormone in castrated 
adult rats. Vaginal corniflcation has been used as the criterion of a posi- 
tive test. Tlie fluids have been administered either without extraction 
in 3 doses (in one day) or in one dose in oil after they had been con- 
centrated by the alcohol and ether extraction method.* The maximum 
dose was equivalent to 200 c.e. of fluid or less, depending upon the size of 

Table IT. Occuki!exce of E.stkogexic Hokmoxe ix Cystic Adxexal Tumoks 





AMOUNT 

1 HORMONE 

OB-SEBA-ER 

xo. 

TYPE OP CY.ST 

FLUID TEST- 
ED (c.c.) 

-f 

- 

Moulonguet, Frank, 
Burch, Kleine, Philipp 

12 

Follicle 

1-5 

11 

1? 






Moulonguet, Frank, 

12 

Corpus luteum 

0.5-4 

s 

4 

Kleine, Philipp, Geist, 
Prob.'itner 






Prank, Philipp 

IS 

Simple serous 

1, 3 

1 

17 

Prank, Kleine, Pliilipp j 

> ?. 

Papillary 


0 

> 

Frank, Kleine, Philipp | 

> s 

Pseudomucinous 

1.5, 3 

1 

> 7 

Kleine, Pliilipp 

> •! 

Dermoid 

1.5, 3 

1 

> 2 

Wagner 

1 

Granulosa 

0.3 


0 

Philipp 

1 

Necrotic 

3 

■■ 

■ 0 

Moulonguet, Kleine, Bis- 
kintl 

7 i 

1 

Unclasssified 

1.5-15 (?) 

y , 

. 2 

Moulonguet, Pliilipp 

s 

Corpus luteum, pregnancy 

0.5, n 

1 

2 

Philipp 

1 

Serous, pregnancy 

3 

1 

0 

Philipp 

1 

Pseudomucinous, preg- 
nancy 

3 

H 

0 

Probstner 

1 

Corpus luteum, hydatid 
mole 

? 

B 

0 

Kleine 

1 

Carcinomti 

1.5 

0 

1 

Pliilipp 

5 

Chocolate 

3 

0 


Philipp 

o 

.Vdnexal 

3 

0 


Moulonguet, Dierks, 

>12 1 

Eiiibrvologic 

1-3 

0 


Frank, Kleine, Philipp 





Philipp 

1 

Parovarian, pregnancy 





the cyst. Extractions were made in triplicate wherever the quantity 
of material permitted. An attempt lias been made to estimate the 
potency of the.se fluids, but tlie limited amount of material iirecludes an 
accurate assay of most fluids. 

TIic work summarizes nearly 2,000 tests for estrogenic hormone and 
n])proximately 600 extractions of cy.st fluid. 

There is a condensed .summary of tlie work rejiorted in the litei-aliu'c 
shown in Table II. Other reports have lieen omitted becau.se the meth- 
ods used did not jireelnde the efiects of gonad-stimulating lioi'inones. 
This table shows a total of t)2 ey.sts of wliieh (J.o are ovarian, 20 non- 
ovarian, and 7 complicated by pregnancy or malignancy. 


‘Two vitlune " of 9,' w.r nt nlcohol v.-<‘ro ncldotl hIowIj- to one voltme; of cyMt (lul'J. 
.\fl<r j'Sori'iint.' ovosoisiit Mt room tlio inlxtur*,- fontrifUL'f'd. Tlic 

» lUiuS v.'o' ilo.'-into:) thro\ich n kIohh filter. Tlio ro.^liliio was trltur.'tt>-fl 

with I'Ti p‘T c>’nt ■■iltohol .'iti'l oner; with otlior. TIio sura-rnal.'tTit flul'l are] Uic 
’.> a-hin~ri w*-.r<- f nnii joad'- nrld to Conuo n-d witii iiydrocddorli; add. Tlw 

^.ihitlon '.vna ev.-tporut' d to dryn'*" i:ndf-r rrduaod T)ii *r< sIduo was trlturatrd 

with fonr C' r-.c. i,ortlon-‘ of xtrdiydrous /-tln-r. TJio cUior .sxxlutlon wa*: .added to n 
};niiwn fiti.ardity of ciSivv oil rind the ether retnovetl. 
























FJg. 11. — Ovarian cyst associated with 
malignancy. 


Fig. 12. — Ovarian cyst associated with 
malignancy. 



Fig. 13. — Ovarian cyst associated -with 
pregnancy. 


Fig. 14. — ^Embryonic rests. 
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The relation between the type of cyst and the presence of the hormone 
is shown in Chart 3. About 85 per cent of the follicle, 50 per cent of the 
corpus luteum, 30 per cent each of the simple and the papillary serous, 
and about 13 per cent of the pseudomucinous cysts exhibited the presence 
of estrogenic hormone. 

In the 8 ovarian C3’^sts associated with malignancy, 3 showed estrogenic 
hormone and 5 did not. 

In the 16 ovarian cj^sts associated with pregnancy, estrogenic hormone 
was present in 6 and absent in 10. 

Tlie gi’oup of cj’sts in which ovarian tissue was not incorporated 
includes 8 cysts arising from embryologic rests (parovarian, wolffian. 

Occurrence of Estroc^enic Hormone 



liydatid), 3 arising from endometrial-lilce rests (chocolate ej^sts), 2 in- 
flammatory c.v.sts, and 3 e.vstic fibrom.vomas. All of these cj^st fluids were 
negative except 2 parovailan c\'st fluids, one of which was associated 
wit li pregnancy. 

An attempt has been made to evaluate the significance of the presence 
of tlie estrogenic hormone in the different types of cysts by its frequency 
of occurrence and it.s potencj'. Tho.se findings arc sliown graphically in 
Charts 4 to 7. 

Chart 4 gives a .summary of 143 cyst fluids excluding those cysts 
wliicli were nssociated with pregnane.v and malignancj*. Tlie fluids 
have been arranged according to the type of cyst, as shown on the left 
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These reports indicate that all positive eases, with the exception of 
one parovarian cyst associated with pregnancy, are in the ovarian group. 

It is to he noted that with one exception .small quantities (0.5 to 3 e.c.) 
of fluid were used. 

In some of our cases as much as 200 c.e. of cystic fluid was used for the 
test. 

Our cases have been analyzed from various jioints of view. 

The age incidence in the series of 97 ovarian cysts unassociated with 
pregnancy or malignancy is shoivn in Chart 3. i\Iost of these cysts 
appeared during the age of ovarian activity, 76 ]mr cent, occurring 
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Chart 1 . 


between the ages of fifteen and forty-five years, and 32 tier cent between 
the ages of thirty-five and forty-five years. About 2 per cent occurred 
under fifteen years and approximately 22 jier cent after forty-five. 

The occurrence of the estrogenic hormone and age incidence are shovm 
in Chart 2. In this chart 76 single type-C 3 '’Sts are slioAvn. 

Twenty-five of 30 positive tests occurred in cj^sts between ages of 
fifteen and forty-fiA’^e years, which corresponds closely to the percentage 
of cysts in this age group. TAA’^enty-fiiAm positive tests occurred in 59 
cases, or about 42 per cent, Aifiiile 5 positive tests, or 33 per cent, occurred 
in those patients bejmnd forty-fiAm years of age. It is notcAvorthy that 
estrogenic hormone was present in such a large percentage 'of cases 
beyond the age of forty-five years. 
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amount of fluid tested for each cyst. The dots show fluids in whicli 
hormone was found, and the position of the dot sliows the minimum dose 
at which it gave a positive lest. The circles denote negative fluids, and 
the position of the circle indicates the maximum dose at which it was 
tested. At that dose either the material was exhausted or a dose equiva- 
lent to 200 c.c. of fluid had been given. For example, three follicle cysts 
were positive at as low a dose as 0.03 c.c., but another follicle cyst was 
negative at as liigh a dose as 25 c.c. In genera], tlie negative values are 
found at dose levels equal to or gi-ealer than those at wliicli hormone 
has ])een found in similar fluids (e.g., in the follicle and corpus luteum 


Occurrence of EstroQenic Hormone in Relation to Size oF Ovarian Cyshs 
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groujjsj. The chart is a summary of ap]>roximately .1,000 tests and 350 
extractinns. Forty-seven fluids were p(tsi1iv(* and 00 wei'c negative. 

The measured fluid content of cysts is given in Chart 5, and the varia- 
tion in the ju’esenee or absence of hoi-mone is shown. The tyi)e of cy.sl 
is shown on the left margin. The size of the cyst, in terms of the amount 
of tluid obtained, is shown on the base scale, which is gi-eatly compressed 
because of the wide range in size (ey.sts as large as 22,000 c.c.). The 
circles and dots re])resent single fluids. The dots merely indicate fluids 
which contained hormone, and the circles, fluids which wei'c negative. 
Tl'.c dos'* levels were tlmse shown on the pi'ovious figure. The hormone 
O'-enrs in tlie hirtrc as well as in the .small cysts, and, conver.sely, many 
small cysts are iiegalive. It would .seem that size of the cy.st is not an 
irnportiinf factor in the occurrence of hormone. 
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margin. The amount of fluid tested is represented on the base scale and 
ranges from 0.03 c.c. to 200 c.e. Note tlie compressed scale. Dots and 
circles represent individual fluids and are so placed as to denote the 
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Eshro^enic Hormone Content of. Ovarian Cyst Fluids 
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Esiroc^enic Hormone Conlenh per CC. of Cysf Fluid 
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Occurrence of Esfrot^enic Hormone in Cysfic Genifal Tumors 
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An attempt was made to calculate the total hormonal content of the 
cyst, and the result is depicted in Chart 6. This is the same group of 
ovarian cyst fluids excluding cysts associated with malignancy and preg- 
nancy. The type of cyst is shown on the left margin. Total rat “units” 
arc shown on the comiiressed horizontal scale. The dots represent posi- 
tive fluids and the circles negative fluids. The “unit” is here merely 
an approximation of potency. For the positive fluids it has been based 
on the minimum dose which gave a po.siiivc re.sponse and is shown by the 
dots. The circles, representing negative fluids, show that less than that 
number of “units” ivas present in those particular fluids. The value was 
based on the highest dose tested which is dependent njmn the size of the 
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cyst or the type of fluid (a maximum of 200 c.c. was tested in the large 
cysts). The total number of “units” in tliese cysts ranges from less 
than one to more than 200 “units.” Most of the negative fluids contain 
less than 3 “units” per cyst, e.g., 63 per cent of 91 negative fluids con- 
tained less than 3 “units.” Only 19 per cent of the positive fluids con- 
tained 3 “units” or less. In the positive fluids the total number of 
“units” in the different types of cysts does not seem to have a character- 
istic value but depends on the potency of the fluid as well as upon 
the size of the cyst. 

The amount of hormone present per cubic centimeter of fluid seems 
to be characteristic for the various tj^pes of cystic fluids. This is illus- 
trated in Cliart 7. The various types are shown on the left margin. The 
“units” per cubic centimeter are shown on the eompressed horizontal 
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DISCUSSION 

DE. EDWAED D. ALLEN, Chicago, III. — The most interesting point to me is 
Dr. Adair’s finding that the endometrial cysts do not give a positive test for 
estrogenic hormone. We already know that the ectopic endometrium of endometriosis 
is responsive to hormonal change in menstruation and pregnancy and also that the 
menstrual blood shed from the normal uterus is high in estrogenic content. 

To illustrate certain points about endometriosis, section is shown of a corpus 
luteum which has verj’ definite endometrial glands far out in the lutein layer. The 
production of cells from the ovarian stroma is perhaps only two weeks old, so that 
the same stimulus has probablj’ caused the functional growth of the lutein cells as 
well as this epithelium which forms tj^pical endometrial-like glands. Whether it is 
the pituitary that controls this follicular stimulation or not remains to be seen. Cer- 
tainly the fact that the cells in these glands are histologically perfect makes us 
wonder if they could possibly have been implanted, or M’hether tlio}' are part of 
a metaplasia or hyperplasia from the ovarian stroma. 

DE. C. FEEDEEIC FLUHMANN, San Fkancisco, Calif.— From our present 
knowledge some of Ur. Adair’s findings were i)redictable. For instance, the larger 
amounts found in follicle and corpus luteum cysts are in keei>ing with our belief 
that granulosal and thecal cells arc concerned with the production of estrogen. The 
occurrence of estrogenic hormone in cysts in women over forty-five years of age is 
understandable in view of its previous demonstration in the blood and urine of such 
patients. I should like to ask Dr. Adair if in ca.«cs with multiple cysts the amounts 
of hormone in the various cysts were comparable? 

As a possible explanation for variations in the amount of estrogen present in 
cyst fluid, I should like to suggest the possibility tliat the stage of the menstrual 
cycle at which the .“pecimen ivas obtained may be of imiiortance. It is not incon- 
ceivable that an increase may occur at the time when blood and urine normally 
.‘‘how a rise. 

DE. J. L. FEAENKEL, Ni;w York Citv (Bukslaf;. — One might que.stion 
wliother tlie ovarian cysts which are occasionally seen in the newboi’n bring about 
clianges in the uterus and vagina. I formerly found enormous (juantities of giant 
cells in vaginal .‘•niears of the newborn which uftor about four weeks di.«nj)pear. 
The epithelium of the older child is low, o to 0 cell layers ileej>, but in the newborn 
.'50 to -to cell layers deep, with 10 to 20 cell layers being cast off like flic spongiosa 
layer of tin* tlei-idua. 

The Mitch's milk is present on the day of birth, even in prematures, and is 
'•specially frequent in negroes. Dr. Thales IMartins and I have demonstrated a 
greater .swelling of the uterus in mice that had been injected with this milk than 
M-ith mother's milk. tOne must e.xtract the milk with ether, otherwise the animals 
die.) Thus this is not an estrogenic hormone but probably gonadotropic. 

1)E. EMIL NO\'.\K, Ualti.mork. Mi>. — T he results of this study are about wJiat 
one would exjiccl if one takes into account the histogenesis of the %'iiriouH type.s of 
ovarian cy.-t and the assuiii(*d nlle of the living cells in the jiroducfion of estrone. 
Normally the latter has its chief ovarian source in the follicle ejiithelium ;ind jirob- 
ably tiLo the theca ceils, so that it is not surprising tlmt follicle cysts are likely 
to I>e mo-t const.ant and richest in their estrogenii- cont'-nt. The same sttitemenf may 
be intide concerning corpu- luteum c_v..|,.. 

The liistologjc apjiearnnce of any tissue i^, however, not tilways a good criterion of 
Sts finicli'mnl re-tivity. On'* of the l>est illustrations of this sttiternent is to Is’ 
foaii'l in tie* "f -''-ctdled cy-tie evari'-s, in which the ovaries tire full of many 

-mail follicular cyst-. .a ruh- tln-se tiny cysts reprcs'*nt follicles in various' 

stages of atic.-i.'i, s“ns* viith cpith'-Jium still jire.-s'iit, u!liei.s in tvliicli both the oviim 



ADAIR- WATTS: HORJIONAL CONTENT OP OVARIAN CYST FLUID 811 


scale. Dots aud circles represent individual fluids. Tlie “units” are 
based on the lowest iiositive dose, as on the previous chart. The dots 
represent positive fluids, and the circles represent negative fluids, that is, 
those which contain less than the number of “units” designated on the 
scale. The positive fluids range in potenej^ from 0.005 “unit” per e.e. 
(i.e., a dose of the equivalent to 200 c.c. of fluid was positive) to 33 
“units” per c.c. (i.e., a dose of 0.03 c.c, was positive). This range is 
equal to a range of 5 “units” per liter to 33,000 “units” per liter. 
Probably potency values below 0.05 “unit” per c.c. (i.e., the equivalent 
of 50 “units” per liter) are those that might be anticipated in general 
body fluids and tissues and are, therefore, of little signifieanee here. 
Seventy-seven per cent of tlie iiositive fluids liavc a potency greater than 
0.05 “unit” per e.e, or 50 “units” per litei’. Witliin the group of posi- 
tive fluids, fluids of different types seem to sliow a somewhat cliaraeter- 
istic range of potency. Positive follicle fluids range from 0.1 “unit” per 
c.c. to 33 “units” per c.c. Positive corpus luteum fluids range from 0.2 
“unit” per c.c. to 1.2 “units” per c.c. Positive simple serous fluids 
show a maximum of 0.12 “unit” per c.c. 

A summarization of the findings is shown in Chart 8, The type of 
fluid tested is shomi on the left margin. The fluids are divided into 
ovarian and nonovarian groups. The number of fluids is represented 
liy the length of the bars. The solid bars sliow positive fluids, the cro.ss- 
hatched bars the negative fluids. 

Total number of ovarian fluids: 54 positive (33 per cent); 109 negative 
Total number of ovarian fluids associated with malignancy: 3 positive; 5 negative 
Total number of ovarian fluids associated with pregnancy: G positive; 10 negative 
Total number of nonovarian cyst fluids: 1 po.sitive; IS negative 
Ascitic fluids : 1 positive ; 19 negative 

Twenty-one cyst fluids tested for gonadotropic liormone were negative 
at the dose levels te.sted, except in special cases. 

An attempt to correlate the presence of the estrogenic hormone with 
the menstrual cycle revealed no results which warrant conclusions at 
this time. 

CONCLUSIONS 

In some ovarian cyst fluids estrogenic hormone would seem to be found 
in sufficient amount to be considered of intrinsic origin, but in others 
in amounts which might be anticipated in body fluids in general, i.e., 
extrinsic. 
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AN EFFICIENT COMPOSITE OPERATION FOR UTERINE 
PROLAPSE AND ASSOCIATED PATHOLOGY^ 


Edward H. Richardson, M.D,, Balthiore, ]\'Id, 

(From the Department of Gynecology of the Johns Kopldns University and Hospital) 

T he more advanced grades of uterine prolapse are commonly en- 
countered in association with, hypertrophy, elongation and chronic 
infection of the cervix, benign disease of the corpus, pronounced descent 
of the bladder or cystocele, impairment of the vesical spliincter, ure- 
throcele, a broken-down perineum and pelvic floor, rectocelc and en- 
terocele. Successful management of such complex vaginal hernias often 
taxes to the utmost the skill and resourcefulness of even the most ex- 
perienced pelvic surgeons, for no single plan of reconstructive surgery 
has yet been devised which is rationalls’^ applicable either to all types 
or to the several age groups. Consequently, if an attempt is made 
to treat indiscriminately a considerable number of them according to 
any single stereotyped operative procedure, it will inevitably result in 
a disappointing percentage of only partial successes and not a few 
outright failures. Uniformly good end-results will be obtained only 
through the utilization of a comprehensive therapeutic program: one 
which includes first, intelligent preoperative study and preparation of 
the individual patient; second, the exercise of discriminating judgment 
in the choice of operation to be employed; and, third, diligent and 
enlightened postoperative care. 

From the standpoint of surgical therapy alone, all patients afflicted 
with vaginal hernias fall naturally into two age groups; young women 
in whom the partial or total preservation of function is highly desirable, 
and older women in whom this factor becomes one of .subordinate im- 
Iiortance. A substantial majority of the advanced grade cases ai’C en- 
countered in the menopausal years, reiiresenting as they do the terminal 
conse(juencc.s of repeated childbirth trauma, smstained hard woik, and 
progressive atrophy of supporting structures. On the other hand, the 
lower age group, I'ccruited in part from those whose muscular and 
fa.scial supports arc congenilally defective but composed chiefly of those 
unfortunates who have been the victims of both economic pinch and 
mediocre obstetric care, arc eneountered altogether too frequently in 
every clinic. Preservation of function in these younger women always 
involves a decision regarding continuation of menstruation, sexual rela- 
tions, and further childbearing. In arriving at this decision due con- 
sideration mu-st be given not only to the e.xtent of damage which the 

•IVfff'rjtM .'in'l re.-ii5 by tltlr- at the .Sixty-Second Annual Meetlnfr of the American 
Society, liejij at Swampreott, Mars., ilay 21 to .Tune 2, 1527. 
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and cpitlieliuin liavo doffenorated. -Siicli cysts would be exi^ected to show little or 
no estrone activity. By contrast, in .some case.s of hyperplasia of the endometriuni 
associated with functional bleeding;, one may see ovaries which grossly are quite 
.similar, but in which the granulosa and often the ova arc well preserved. In this 
latter group one nmy expect to find a high degree of estrogenic activity. 

In still other types of follicle cyst.s, usually multiple, the estrogenic activity 
merely reflects a relatively high degree of pituitary effect. Por example, in the fre- 
quently observed cystic, degeneration of con.«orved ovarian fragments left aftci- 
resection of the ovaries, the pituitary efl'ect seems to be concentrated on a much 
lessened ovarian registering board, wifli cxmTsive follicle maturation in such ovarian 
fragments, in accordance with Lip.«chutz’.s ‘'law of follicular constancy.” This 
pathologic-physiologic, change is probably much more frequontlj' re.sponsible for 
cystic, degeneration of residual ovarian fragments than is the commonly assumed 
disturbance of circulatioji. 

DB. AD All? (closing). — 'I'lie only conclusion that we felt justified in drawing 
was that some of these; cysts ajiparently in-oduced their own estrogenic hormone, 
and others contained an amount of estrogenic hormone which might be considered to 
be common to the tissues in general. With few exceptions, the cysts which we 
thought were not associated with ovarian ti.s.sue .showed no estrogenic hormone, or 
at least none in high concentration. 

We analyzed some of the simple type of cysts with refeience to what we called 
the menstrual age of the cyst, that i.s, the lime of removal in relation to the menstrual 
cycle. We wore not able to see any relationship between the presence of the estro- 
genic hormone and the menstrual cycle. We do not like to draw final conclusions 
because our group of cases was hardly sutficient. 

With reference to the presence of hormone in the multiple type of cysts, we did 
find variations in concentration of the e.strogenic hormone. It i.s, howovei’, not 
impossible for the fluid of one cyst to ditfusc into the fluid of another. It might 
thus be impossible to toll about the actual source of the hormone in any given 
fluid. 
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Ihej’ should be resorted to only in the poor surgical rislc group or 
when there is scant likelihood of success in attempting to achieve a 
more normal anatomic reconstruction. 

Because of uniformly satisfactory end-results obtained in private 
patients, my own preference for a number of years was total vaginal 
hysterectomy. But recent follow-up studies conducted in Br. Cullen’s 
clinic at the Johns Hopkins Hospital by Everett revealed the surprising 
fact that total vaginal hysterectomy performed by a group of expe- 
rienced gynecologists for the treatment of advanced grade vaginal 
hernias failed to achieve complete anatomic siiecess in 30 per cent of 
the cases, whereas only 4 per cent of failures occurred following the 
in terposi ti on operati on . 

But utilization of the Watkins, tiie Curtis, or the Manche,stcr oi)era- 
tion is restricted by reason of the fact that all three i)resuppose the 
existence of a noi'mal corpus uteri wliich, unfortimately, is by no means 
always present, since one frequently encounters instances of uterine 
]n‘olapse in which associated pathology of the corpus demands its re- 
moval. Furthermore, oven when an operation of this type may be ra- 
tionally employed it must be admitted that, an interposed normal uterus 
remains a potential focus of both benign and malignant disease, subse- 
quent treatment, of Avhieli either by surgical e.xtirpation or irradiation 
involves extraordinary technical difficulties as well as greatly increased 
hazard of serious complications and sequelae. 

It seemed to mo consi)icuously worlli while, therefore, to construct a 
composite operative plan that, would combine the essential features of 
total vaginal liysteroctomy with those of the several transposition meth- 
ods and at Hie same time would eliminate the humiliating percentage of 
])artial failures chargeable to the former jn-occdure as well as the po- 
tential dangers left lurking in the latter ones. 

l^uch a ])lan must be corni»rehensive in .scoiie having for its objective 
(1) riddance of tin* hy|)erlro})hicd and diseased vaginal portion of the 
cervix: (2) ext ii'jtalion of ihc corpus utei-i, logelher with the tubes and 
ovaries if imlicaled; (3) ojilional desirnclion oi’ excision of any re- 
maining cervical (-anal epil Indium ; (4) minimal trauma and devitaliza- 
tion of structures latc'c to be utilizecl for reconstruction jnirposcs; (5) 
prcs'f'rvation of an assured and adequate blood .siqqily to these, .several 
units: (G'j total ablation <if associalml enterocele through high oblitera- 
tion of lh(> ciihlesac of Dnui'las; (7 i rational utilization of all supporting 
slnic.ture.s that exiierience has demonstrated t<» b(> heljifid and dcjiond- 
able: namely, the ])ub(»ci'rvical faseia. the basal jiortions of the liroad 
ligaments with their extraordinarily strong cervical attachment.s, the 
nternsacral ami the round ligaments, the fascia of the rectovaginal sep- 
tum. as well as th(‘ muscles and fascial layers of ilie jiclvic floor and 
perineum; leestahlisiunenl of a vagina of normal depth and caliher: 
and fO) restoration of normal anatomic rcdationship.s. 
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reproductive units and adjacent structures have suffered in consequence 
of trauma and associated disease but also to the individual patient’s gen- 
eral phj^sical condition. Other factors, too, of scarcelj'- less imiiortanee 
include her social and economic status, the number of living children 
and the hazards of previous pregnancies and confinements. 

The operations commonly employed in this younger age group include 
the application of conservative therapy to a damaged and infected 
cervix, jjlastic repair of the fascial bladder and urethral support often 
including also plication of tlic vesical sphincter, reconstruction of the 
pelvic floor, and rectovaginal septum, together with an efficient suspen- 
sion of the uterus by the abdominal route. Tlie question of iiermaneiit 
sterilization bj* resection of the uterine ends of the fallopian tubes in 
these women is always a pertinent and individualistic one to be decided 
only througli judicious examination of tlie several factors involved. But 
tlie surgical problems presented by this group are relatively simple and 
the reconstructive operations' required are not difficult to execute. 

Much more complex liy contrast are the problems with whicli the 
pelvic surgeon is confronted in tlie advanced stages of vaginal hernias 
so frequently encountered in elderly women. Collective experience has 
abundantly demonstrated that even simple abdominal operations are far 
less well borne by these patients than are the most extensive vaginal 
procedures. Tliis fact, coupled with the inevitable necessity of sup- 
plementing any type of abdominal operation by extensive vaginal re- 
constructive work performed eitlier simultaneously or in two stages, 
has led to the gradual development and advocacy of a number of ex- 
cellent plans devised to reestablish adequate and permanent mechanical 
support for the several anatomic units involved and to eliminate any 
coexisting pathologjL 

The operations most widely emplo 3 ''ed today in the treatment of these 
hernias in older women are (1) total vaginal hysterectomy, performed 
according to individual preference for any one of several well-estab- 
lished methods and supplemented by central fusion and anchorage of 
the ligamentous stumps, high obliteration of the euldesac, reconstruc- 
tion of the puboeervical and rectovaginal fascial planes and of the 
pelvic floor; (2) the Watkius-Schauta-Wertheim interposition opera- 
tion; (3) the Manche.ster or Fothergill procedures; (4) the Curtis 
advancement operation; (5) the Ncugebauer-Le Port colpoeleisis; and 
(6) total eolpectomy. 

Colpoeleisis and total eolpectomy appear to have grown in favor 
within recent years and excellent results are reported by those who have 
had considerable experience in their use. It seems to me, howevei’, 
that they are applicable by preference only to veiy old, feeble women 
afflicted noth complete procidentia or with inversion of the vagina fol- 
lowing total hysterectomy. So that while these two operations un- 
doubtedly possess distinct merit and have a definite field of usefulness, 
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tion partial separation of the anterior vaginal vail from the bladder.- With the 
blades closed the scissors are carefully insinuated beneath the vaginal vail exactly 
at the midpoint of the initial transverse incision, advanced 2 or 3 cm. and the blades 
then separated. The segment of vaginal vail thus detached is divided along the 
midline. By alternate repetition of these tvo maneuvers completion of tlie vertical 
limb of the familiar X shaped incision to vithin 1 cm. of the meatus is much more 



Trucllon 


t 

Fifr. 1. — Strong: tmctton clov.-nw.nrd on the protrmllnp elonKatoJ cervix and upwai<l 
on the vaginal vail at a point 1 cm. bclov tlie urothr:il meatus l.s maintained throuRli- 
out tlie dissection here shown. Blunt .'cls.sors arc iieinp u.sed to .separate the blndder 
from the vacinal wall. Tiie dotted line In the In.set Indicate.s the initial inverted 
T-shaped inri.slon. 

quickly c->;ei;uted than by any other method. There i.w no danger of puncturing Ihe 
bladder if during tki.-i fiissfvtion eon.stant tmetion iijion the v.-igintil wall in opi»osite 
directions i.s maintained .‘■o iis to <ib!itenife nil folds, Tlie plane of cleavage between 
(he bladder and the vaginal wall is e.-isily lo-ated and followed. 

Sirp S: of thr J’uUnrrrvicnl Fvi-citt oiul of fhe JSUulfli.f, — (Fig- 2.) 

The two frinnguh-.r tlap-i of vairinnl wall thus outlined are now successively pnt under 
uniform tension by fie- appli.ntion to llieir inargin.s- of .several .\l!i,s clahip.s. In."(ead 
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Now all of tlicso roqiiireinenls can be adequately met by jndicious 
selection from such well-eslablisbed vaginal operations as tliose dis- 
cussed above, wliicJi ai-e widely employed today in tlie treatment of 
vaginal hernias, certain of their most dependal)le features and combin- 
ing these into a composite reconstructive plan more comprelicnsive in 
scope and of greater tlexibility and efficiency than any one of the con- 
tributing models. In the operation about to be described tliis is pre- 
ciselj’’ what I have done; consequentl.y, no claim of originality is made 
in its iDi'esentation beyond tliat involved in tlie construction of what I 
believe to be an improved plan out of l)orrowed units for each one of 
wliich I hereby make gi-ateful acknowledgement to the distinguislied 
gynecologists who originally devised them. 

One cannot too strongly em]>hasizc the vital imj)ortance of adeciuate 
])reparation of the individual patient through a period of hosjjitaliza- 
tion sufficiently long to permit comi^letion of a general diagnostic study 
and the application of such fortifying therapeutic measures as it may 
indicate. Not uncommonly complete procidentia is associated with 
vulval dermatitis or other skin di.seases, with gravity ulcers, with chronic 
infection of .the cervix or with edema of the prolairsed structures and 
impairment of circulation. Existence of such maladies is an absolute 
contraindication to radical operative intervention and they must be ab- 
solutely cleared uj) beforehand by a period of rest in bed and intelligent 
general and local therapy. So also coexisting cardiovascular embarrass- 
ment, renal impairment., diabetes and obesity arc fi-equcntly encountered 
and require a ]3eriod of intensive treatment prior to operation. And, 
finally, a judicious choice of anc.sthesia must be made in accordance 
with the experience and convictions of the individual surgeon. 

'J'ECHXIQUE OF TPIE OPERATION 

The Surgical Toilet. — Tlie bladder and rectum must be eiin>t.y. Scrupulous care 
and thoroughness must be exercised in the preliminary surgical toilet of the operative 
field. First, the entire pubic and vulval regions, the adjacent inner surfaces of the 
thighs and the perianal area must be cleanly shaved. iSText a thorough ivashing 
externally over a wide circumference is done successively with green soap and warm 
water liberally applied, 1:1,000 solution of bichloride of mercury and 70 per cent 
alcohol; then follows an identical cleansing of the vagina and cer\’ix; and, finalty, a 
widespread and accurate application to both the vulva and vagina of Scott’s solution 
(1 per cent acetone; 2 per cent mercurochrome ; in 70 per cent alcohol). A folded 
sterile towel is now anchored over the anus by means of an adhesive strap securely 
applied across the buttocks. The upper margin of this towel is then sutured to the 
upper margin of the perineum and the sterile drax^eries are adjusted. 

Step 1: Separation of the Anterior Vaginal Wall From the Bladder. — (Fig. 1.) 
The cervix is exposed, its anterior lip grasped with a straight .Tacobs forceps and 
strong downward traction is made. An Allis clamp is applied to the vaginal wall 
in the midline 1 cm. posterior to the urethral meatus and sufficient traction upward 
is made upon it to flatten out the entire anterior vaginal wall. A transverse incision 
is now made through the vaginal wall I or 2 cm. above the e.vtei'nal os and partly 
encircling the cervix. Straight Mayp scissors are next used to efi'ect by blunt dissec- 
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ligamenls, thus skeletonizing the hj-pertrophied and elongated portion, often 5 to 
10 cm. long, which is then amputated. The cervical canal above this level is next 
dilated, the vaginal cuff is pared down to proper widtli, then fitted neatly over the 



Pig. 3. — The peritoneal cavity has been opened between the uterus and the bladder 
and the enlarged corpus uteri is being delivered by traction. 



i’ii-. !. — Tli'-' rnyornrttoii'5 f uteri jhov.-n fully dellverefl, Tlie right tub" and 
».v;;fv ''r> < * A .'■irirle < iatiip hee Iven aiij'll' fl on each .'(Ide to tlie tit'Tin'’ 

• ti.i.-’of the tub-', the round .and the uie.^oov.irhm llKamentr! jirlor to their division. 
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then of being content simply to separate further tlie bladder laterally by blunt dis- 
section, it is also possible al\va 3 's to obtain from each flap by careful sharp dissection 
a substantial and valuable laj-cr of pubocervical fascia. Normally’ this structure con- 
stitutes the chief support of the bladder base and cj'stocele is essentially a herniation 
through it. Consequentlj', it will alwaj’S be found thin and attenuated over the central 
zone but supplies a supporting layer of surprising thickness and tensile strength when 
the dissection is carried well out on each side. It merges above into the two vesico- 
cervical fascial pillars which, in turn, fuse with the basal segments of the broad liga- 



Plg' 2. — ^After completing the separationof the vaginal wall and bladder from the 
elongated and hypertrophied cervix a guillotine amputation of the latter is done 
at the level indicated. Preliminary dissection of the pubocervical fascia from the 
vaginal flaps is here shown. 


ments, thus furnishing two remarkably sturdy fascial bands for later approximation 
and anchorage to the cervical stump as presentlj’’ to be described. Clean anatomic 
identification and utilization of this fascia is a step of prime importance in achiev- 
ing permanent cure of cj'stocele. The bladder is next separated from the cervix 
also by blunt dissection initiated with Mayo scissors and continued upward with the 
index fingers until the vesicouterine peritoneum is freely exposed. 

Ste2) 3: Amputation of the Cervix . — The initial transverse incision is now ex- 
tended to encircle completely the cervix and from the latter the vaginal cuff is 
quickl}' stripped off posteriorly and on each side quite up to the bases of the broad 
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the vagina with far less effort, trauma and hemorrhage than if the shai-p pointed 
forceps shown in the illustrations are used. 

Step 5: Hemoval of the Corpus Uteri. — (Fig. 5.) A subtotal hysterectomy is now 
done. If the ovaries are to be removed, the infundibulopelvic ligaments are identified, 
adequately exposed, clamped, dmded and doubly ligated with chromic catgut. If the 
ovaries are to be retained, two clamps are applied on eacli side across the uterine 
ends of the fallopian tube, the round and the uteroovarian ligaments between which 
these structures are amputated as close to the cornua as possible. The clamps on the 
distal stumps are now replaced b}- transfixing sutures of chromic catgut which are 
securely tied around them and left long for later traction usage. The uterine vessels 
are now clearlj' visible on each side. They are next clamped at the level of the in- 
ternal os, divided and doubly ligated with chromic catgut. The cervix is now cut 
across at this level, being slightly cupped to permit a neater closure of it. Upon 
removal of the corpus, it is at once laid open for accurate inspection of both the 
endometrium and the myometrium. If no suspicion of malignant disease is found, 
the cervical stump may now be safely utilized for supporting purposes. If before 



Fip. C- — Only that .';e)?inont of the utcru.'; to wliich Is attached on each side it-s 
major supportinir -sttucluro, the basal portion of the broad ligament, remains. This 
is interposed beneath the bladder and securely anchored by .suture.s which al.so in- 
clude and approximate the stout pillars of pubocervical fa.'-'c’ia. 

doing so, the operator prefers to get rid of the remaining camil endometrium, this 
may bo accomplished either by cauterization or excision. I do not believe that 
either is necessary. 

Step C: Utilization of the Hound Ligaments for Additional Support of the 
Cervical Slump. — We now have left that segment of the cervix to tvhich arc attached 
the strong basal portions of the broad ligaments and the utorosacral ligaments. 
Moreover, these attachments have not been traumatized nor has the normal anatomic 
relationship of the cervic.'il .segment to cither the main trunhs of the uterine vessels 
nor to the ureters l>een disturbed. The anterior and posterior margin.s of the cen'ical 
stump are now approximated by means of a chromic catgut suture introduced exactly 
in the midllne, securely tied and left long for temporary traction purposes. Angle 
sutures of the same material are next placed on <'ach side whicli first pass through 
the posterior margnr. of the cervii-al stuinj) thf-n transfix th.e stump of the round 
ligament, also fliat of the uteroovarian Hgtiment if the ovaries are being retained, and 
finally emerge through the anterior rn.-irgin of the eer%-ical stunqi. When tied these 
«uture--' snugly ajip'j-e ihe round ligrtmcnt« to the juigles of the cervic.'il stump for 
arMitioaal lUpp'ort. 
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cervical stuini) and approximated to the canal mucosa hy means of interrupted su- 
tures of chromic catgut. Tlie first suture should bo introduced in tlio midline pos- 
teriorly and subsequent ones radiating from the canal like the spokes of a wheel un- 
til three-fourths of the stump is covered. The anterior one-fourth is later completed. 
These sutures are left long temporarily, being gathered in the bite of a single clamp 
as they arc tied, and used for traction. 

Step d: Delivery of the Corpus Uteri . — (Figs. It and 4.) A retractor is now in- 
serted beneath the bladder, traction downward being maintained upon the cervical 
stump by means of the sutures thus clearly e.xposing the vesicouterine peritoneum 
which is incised transversely. 'J'he same caution must be exercised here as is required 
in opening the peritoneum elsewhere not to cut or traumatize a loop of bowel that 



Pis'. 5. — ^Tlie uterine vessels have been divided at the level of the internal os and 
securely ligated on each side. A subtotal hysterectomy at the level of the internal 
os is being completed with a deep cupping of the retained cervical stump. 

may be presenting just beneath. The subvesieal retractor is now shifted into the 
peritoneal cavity and a quick cxjfioration is made with the fingers to determine the 
e.xact status of the uterus and its aiipendages. Traction downward mion the cervical 
sutures and upward ujion the intraperitoneal retractor exposes the lower segment of 
the anterior uterine wall through which a traction suture is passed embracing a 
deep, wide bite. The cervical stump is now iraslied back into the posterior vaginal 
fornix and simultaneously a steady pull is exerted upon the uterine traction suture. 
This lifts the uterus forward and readily permits insertion of a second traction suture 
at a higher level in its anterior wall to which the pull is shifted as the first suture 
is withdrawn. Repetition of this device, which Avas suggested some j-ears ago by 
T. S. Cullen, provides a simple and easy method of delivering the corpus uteri into 
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Step 7: Transposition of the Cervical Stump. — (Figs. G to 8.) At this point -we 
utilize i)riucii)lcs borrowed from botli the AVatkins and the Manchester operations. 
The two pillars of vesicocervical fascia so carefully isolated and preserved at the 
beginning of the dissection are now clearly exposed. A stout ehromic catgut suture 
is passed beneath the left one close to its cervical attachment, care being taken to 
include the entire thickness of this sturdy structure, and is continued as a purse- 
string along the cut margin of the vcsico-uterine peritoneum just beneath the blad- 
der to the midline; here a deep and substantial bite is taken with the needle through 
the upper margin of the cervical stump, the suture then being further continued to- 
ward the right as a purse-string to include the remainder of the peritoneal flap and 
finally passes beneath the right vesicocervical fascial pillar close to its cervical at- 
tachment. AAlien tied this suture, which is quite simple and easy to introduce, closes 
the peritoneal cavity, anchors the two strong fascial pillars to the cervical stump 



Fig. 7. — The bladder has been returned to its normal position and is now strongly 
supported by both the transposed cervical stump and plication of the stout pubo- 
cervical fascia. 

Pig. 8. — The anterior operation completed. 


in a manner similar to the Manchester technique and brings the strongly supported 
and well-elevated cervical stump snugly up under the bladder just as the uterine 
corpus is utilized for this purpose in the Watkins operation. Several mattress sutures 
of chromic catgut are next introduced to imbricate the vesicocervical fascia from 
the cervical stump forward to within 1 cm. of the uretliral meatus. The two flaps 
of vaginal wall are then pared down to proper size and the anterior wound is neatly 
closed with interrupted sutures of plain catgut. 

Step 8: Jteconstruction of the Pelvic Floor and Perineum. — (Figs. 9 to 12.) 
There remains now only the broken down perineum and pelvic floor together with 
the commonly associated rectocele to be dealt with. An Allis clamp is applied in 
the midline posteriorly at the mucocutaneous border, one on each side of the vaginal 
introitus at the level of the lower border of the hjunen and a fourth one at a mid- 
point of the posterior vaginal wall just above the crest of the rectocele. Simul- 
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the uterosacral ligaments. The peritoneum of the culdesac is dissected out like a 
hernia sac, opened, a purse-string suture is introduced about its neck, tied and the 
sac amputated, after which the uterosacral ligaments are approximated, all accord- 
ing to Ward’s technique. The operation is then completed by Steps 7 and 8. 

COMMENT AND SUMMARY 

Tlie admitted incidence of both partial and complete anatomic failure 
consequent upon utilization of any of the operations commonly em- 
ployed today in the treatment of advanced grade genital prolapse is un- 
doubtedly responsible for continuation of the search for a more uni- 
formly dependable reconstructive plan, as evidenced by the succession 
of articles upon this subject to be found in the gynecologic literature of 
recent years. Inherent defects chargeable to each of tiie more popular 
procedures become conspicuously obvious upon a critical comparison 
of the objective aimed at with that actually attained. Brieflj'^ stated, 
tlie surgical problem presented bj”^ genital prolapse involves: first, com- 
plete elimination both of actual and potential disease and, second, 
restoration with permanent stabilization of normal anatomic relation- 
ships. Judged by this standard both colpocleisis and total colpectomy, 
while possessing undoubted merit, must be regarded as last resort 
measiu’es which, even if objectively efficient, are both subjectively and 
anatomically far from ideal. The entire group of transposition opera- 
tions are open to the objection that they leave the uterus as a potential 
source of later benign or malignant disease. In total vaginal hysterec- 
tomy the most dependable supporting structures are first partly de- 
vitalized 1)3' the application of crashing clamps, division and ligation 
with constrieling sutures; these same impaired structures are then relied 
upon to furnish the centi’al and main support of the entire reconstruction 
I)lan. 

Now the composite operatioji here offered avoids the objections to the 
commonbv used procedures noted above. B3' utilization of the time 
honored high amputation of the cervix coupled with subtotal vaginal 
hy.sterec(om3', it eliminates existing and potential uterine disease, thereby 
also relieving the supporting sti’uclurcs of considerable dead weight; 
1)3' pi-eserving intact that segment of the cervix to which are normally 
attached the cardinal and tlie uterosacral ligaments together with the 
sturd3' pubocervical fascia, ideal conditions am created for adaptation 
of the most dependable features of the sevei-al transposition operations; 
plication of the vesical .sphincter is easih' executed; accurate identifica- 
tion and dissection of the juibocervical fascia iiermits imbrication of this 
valuable unit beneath the bladder neck and urethra in accordance with 
the established prinei{)los of herniopla.sty; suture of the round ligament.s 
into the antdos of the cervical stump provides additional lift and sup- 
port; adequate circulation to the cervical stump and attached sti'ucturcs 
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taiiGOus Iraction upon ilieKO four clamps clearly clelincs the triangular area to be 
denuded of its vaginal juucosa. The simjjlest lu-ocedure is to employ the flap t}'pe 
of dissection wilh invorled V-sha])ed resection of the mucosa, extending the apex 
well above the upper margin of the rectocele. Completion of the denudation ex- 
poses the anterior rectal wall, which is freely separated by blunt dissection from 
the adjacent posterior vaginal wall and pushed back into place. The levator ani 
muscles together with their overlying fascia arc now apj)roximatod as one layei’ by 
means of three interi-upted, buried chromic catgut sutures each one of which is in- 
troduced 1 cm. mesial to the skin margin and includes a bite of at least 1.5 cm. in 
breadth and depth of the fascia and its underlying muscle. The upper one of these 
sutures is ])assed as a crown suture aiamrding to Emmet’s technique. When tied 



Fie:. 11. — The levator ant muscles together with their overlying fascia are being 
approximated as one layer over the rectocele by interrupted sutures of chromic 
catgut. The redundant flap of vaginal wall has been pared down to proper size. 

Fig. 12. — The operation completed with reconstruction of a vagina of noi-mal 
caliber and depth and restoration of noi-mal anatomical relationships having been 
achieved. 


these sutures reconstruct the pelvic floor, flatten out the posterior vaginal wall, cure 
the rectocele and narrow the vaginal orifice to any desired extent. The more super- 
ficial zone of fascia pur^josely left between these three sutures and the skin margin 
when they were introduced is now approximated over them by a continuous .suture 
of plain catgut and the surface wound is closed with a subcutaneous suture of the 
same material. 

If in addition to the rectocele one is confronted also with an enterocele, it is 
necessary to complete the posterior dissection prior to Step 7. An index finger in- 
serted over the cervical stump into the bottom of the culdesac guides the operator in 
continuing the separation of the rectum from the posterior vaginal wall quite up to 
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A comparable number of operations having been performed since the 
last series was analyzed (221) it seemed desirable to review the results 
obtained in both series. This was especially indicated in the light of 
the more than complete substitution of the interposition operation liy 
vaginal hysterectomy as the operation of finst choice. 

Coventry and ]\Ioe'^ compared the end-results in a similar series of 
100 patients. Seventy of the 76 patients on whom the interposition 
operation was performed were followed and 69 (98.6 per cent) showed 
successful end-results, there being only one failure. On the other hand, 
tliere were 34 treated by vaginal liysterectomy. Twenty-five of the 
thirty which Avere followed in this group were successful, five or 16.7 
per cent ending in failure. 

This series deals with 221 consecutive operations for the relief of 
jirolapse of the uterus as against 220 operations in the previous series. 
The group of operators remains essentially unchanged. In this serias 
the ages of the patients ranged from twenty-two to seventy-five Avith 
an average of 46.2 years. This aA-erage is practically identical Avith 
our previous scries and Avith the hgures given in tlie literature. 


Tablk T. Agk Inc’ipen'ce 
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is assured throiigli preserv'atioii ol‘ the adjacent main trunks of the 
uterine vessels and their branches; the ureters are not endangered by 
any step of the operation; obliteration of the culdesac and plication of 
the uterosacral ligameuts lor assnaiated onterocelR arc readily effected; 
and, finally, reinforcement of the reclovaginal fascia together with re- 
construction of the iielvic floor and ])erineum (iompletes the operation 
with accurate restoration of normal anatomical relationships having 
been achieved. Attention is again called to t he fact that every important 
step of the operation is borrowed from an already well established pro- 
cedure in the treatment of vaginal hcrniae. Immediate results in the 
small scries of eases thus far dealt with by this method, totaling about 
twenty-five, have been eomidctely satisfactory. 

9 East Ciiask Street 


PROLAPSE OP THE UTERUS— SHIFTING TRENDS IN 

TREATMENT<^= 

Joseph L. Baer, M.D., Ralph A. Reis, I\LD., a.vd 
Roijert M. Laemi.e, M.D., Chicaoo, Ili.. 

(From the Dcinirt ment of Gynecoloz/y and Obstrtrirs, Miollael Itccec Hospital) 

A n analysis of 220 operations for prolapse of the uterus and the 
end-results obtained by the i-arious operations employed was pub- 
lished in 1928.^ These operations ivere performed by the Gynecological 
Staff of the Michael Reese Hospital and include a number of proce- 
dures. 

The procedure most frecfuently employed, the interposition operation, 
was done in 41 per cent of the series since for many years this opera- 
tion, when indicated, had proved eminently satisfactory. In the litera- 
ture current ten years ago vaginal hysterectomy was being advanced as 
the ideal operative procedure for the average instance of prolapse in 
women past the child bearing age.- With this in mind vaginal hysterec- 
tomy spontaneous^^ displaced the interposition operation as the proce- 
dure of choice of the Gynecological Staff of the Michael Reese Hospital. 

As we stated in the previous communication, the gynecologist, con- 
fronted with the problem of curing a patient afflicted with prolapse of 
the uterus is influenced by three factors in his choice of operation; 
fir.st, by the limitations and conditions in the given patient; second, 
by his familiarity and previous success with particular types of opera- 
tions; and third, by his desire to improve his results through the utiliza- 
tion of other methods. 

*Read at the Sixty-Second Annual Meeting- of the American Gynecological Society, 
Swampscott. Mass., May 31 to June 2, 1937. 
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uteri throiigli the vulva. Tlie objections to this classification arc based 
on the fact that the term ‘'complete jirolapsc of the uterus’’ should 
apply only to those instances in which the entire organ is found beyond 
the iutroitus. Tlic classification, however, labels both this condition and 
]irotrusion of only the cervix as third-degree prolapse. If the term 
"lu’ocidcntia” were rcsei’ved for coinjiletc prolajisc as defined above 
then the current classification would not be contradictory. "We arc of 
tlic opinion that this classification amplified by the cori'cct use of the 
term ijrocidentia justifies itself on an anatomic pathologic basis. 

It will be noted in Tallies I to V given above that enterocele was 
diagnosed only three times (1.4 per cent) in the series of 1928. In 
the present series this condition was recognized seven times (3.1 per 
cent) ])reo])eratively and was discovered subsefjucnt to operation in 
two additional patients, a total incidence of nine (4.1 per cent). Among 
the seven patients in whom it Avas recognized there Avas one failure 
folloAving vaginal hysterectomy and rc])air of the enterocele. This com- 
ment AA'as made in the ^ircvious article, "If the deep Douglas is a pre- 
disposing factor in the development of jirolajise of the uterus, the num- 
ber noted here Avould seem too small. Either many instances of deep 
Douglas AA'Cre overlooked or its significance has been overestimated.” 

The frequency of this congenital defect, Avhich is regarded as a pre- 
disposing factor in the occurrence of enterocele and in the failure of 
operative cure or prolapse of the uterus has not been accurately deter- 
mined. Enterocele occurred only nine times (4.1 iier cent) in this series. 

Previous Operations. — Twenty AA'omcn in this series of 221 had been 
operated upon 24 times ]n-eviou.sly foi- the cure of their prolajiso, one 
having been operated three times and tAVo tAvice each. Table VI shoAVS 
the operations selected in the presence of failure, both in this scries and 
in the series of 1928. It Avill be noted that vaginal hysterectomy Avas 
selected ten times as the method of choice in the presence of a previous 
failure, AAdiereas in the previous series the interposition oiierat.ion occu- 
pied the leading position. Evidently the ojicrators avcih; definitely in 
earnest in their determination to evaluate vaginal hysterectomy as a 
cure for prolapse of the uterus. 

Tabi.k yi 

SKIilliS 1928 SERIES 19S7 

Interposition 9 2 

Le Port (i G 

Eies fixation 5 

A^'entrofixation 5 

Extrafascial fixation 4 


A^'entrosuspension 1 

- A^aginal hysterectomy 1 10 

Supravaginal hy'sterectoiiiy 

AVitli stump fixation 1 1 

A^aginal plastic 1 

Panhysterectomy 1 
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'i’AlU.E III. STEUILIZATIOX 



1928 SEIUES 

1937 SERIES 

Sterilized 

4(5.0% 

14.9% 

Sterilized previously 

1.3% 


Postmenopausal 

40.0% 

41.1% 

Analysis of Syoipioms. — This 

group showed a considerable increase 

in two of the outstanding symptoms as compared 

xvith the previous 

series; namely, protrusion and bladder distress. 


Table IV. SYMPXOxrs 



PEKCEXTAGES IX 


1028 SEIilES 

1937 SERIES 

Protrusion 

.'5S.G 

83.7 

Di.scoinfort 

53.G 

4G.1 

Abdominal pain 

18.1 

8.1 

Backache 

2S.1 

23.1 

Bearing down 

17.3 

14.9 

Bladder distress 

33.G 


Frequency 

30.0 


Dv.suria 

13.1 


Incontinence 

.G.l 

9.4 

Lcucorrhca 

S.G 

14.4 

Dysmenorrhea 

0.3 

1.3 

Menorrhagia 

7.(5 

8.5 

iiletrorrhagia 

4.5 

9.5 


Pathology . — Tlie classification of ])rolapsc commonly accepted and 
adhered to in the previous publication remains the generally accepted 
one. First-degree prolapse is defined as a descent of the uterus in 
B’hich the cervix reaches the level of the ischial spines; second-degree 
prolapse is a descent of the uterus in Avliich Ihc cervix appears at the 
vulva; and third-degree prolapse is a prolrusion of the cervix or corpus 

Table V. Pathology 



PERCEXTAGE IX 

1928 SERIES 1937 SERIES 

Prolapse 

First degree 

11.4 

7.8 

Second degree 

33.2 

35.2 

Third degree 

55.4 

57.0 

Cystocele and rectocele 

73.6 

73.7 

Eectocele only 

9.5 

11.8 

Enterocele 

1.4 

3.1 

Fibroids 

9.0 

17.7 

Fibrosis uteri 

2.7 

2.4 

Adenom 3 'osis 


5.9 

Diseased cervix 

24.5 

30.7 

Polyp 

1.3 

7.2 


Cases 

Cases 

Ovarian cj'st 

5 

11 

Ovarian fibroid 

1 

1 - 

Pregnancj’ 


2 

Diabetes 

G 

4 

Cardiovascular renal 

6 

7 

Salpingitis 

1 

1 
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renal disease and coronary sclerosis. The operation was done under 
local infiltration anesthesia. The patient promptly developed broncho- 
pneumonia and succumbed alter twelve days. An ulcerated necrotic 
adenocarcinoma of the corpus uteri was found at autopsy. There had 
been no preliminary curettage at the time of operation. The second 
death occurred in a sixty-six-year-old para ix. This patient was oper- 
ated upon under ethylene and died suddenly on the sixth day of pul- 
monary embolism. In the remainmg 27 patients there was no mor- 
bidity except in one patient who had fever for one day (morbidity 3.7 
per cent). Five jiatients (18.5 per cent) required catheterization and 
the average hospital stay was 14.4 days. 

Ventrosuspension and Vaginal Plastic. — Thirteen patients were oper- 
ated upon by the Gilliam method of ventrosuspension. A vaginal re- 
construction was done in each instance. There was no mortality and 
the gross morbidity was 7.7 per cent. This is represented bj" one pa- 
tient who had a secondary hemorrhage from the plastic operative site. 
Three patients (23.0 per cent) required catheterization. The average 
hospital stay Avas 13.4 days. 

Manchester Operation. — There Avere nine patients operated upon by 
various modifications of tlie Manchester procedure"' Avith a gross mor- 
bidity of 33.3 per cent, Avhich included one instance of sepsis, one in- 
stance of pelvic peritonitis, and one of eyslopyelitis. Three patients 
(33.3 per cent) required catheterization and the average hospital stay 
Avas 14.8 daj’-s. 

Vesico fixation. — The Halban-Porges A'^esieofixation operation® Avas done 
six times. There AA^ere no deaths. Moi’bidity occurred in three patients 
(50 per cent) AAdiich included one urinary tract infection and tA\m in- 
stances of fever. Three patients (50 per cent) required catheterization 
and the average hospital stay Avas 16.8 days. 

Extrafascial Fixation. — The Kocher extrafascial abdominal fixation' 
Avas done four times. There Avere no deaths. There Avas a morbidity of 
25 per cent due to one Avound infection. Catheterization Avas necessary 
in one patient (25 per cent). The aA>’erage hospital stay aa^s 15.2 days. 

Ventrofixation and Vaginal Plastic. — Eight patients Avere operated 
upon by ventrofixation of the uterus and Amginal plastic. There Avas 
no mortality and the gross morbidity Avas 12.5 per cent due to the 
development of sepsis, peritonitis, and a jejunal fistula in one patient. 
FolloAA'ing recovery from the infection, this fistula Avas repaired Avitli 
good results. Tavo patients (25 per cent) required catheterization and 
the average hospital stay Avas 24.1 days. 

Supravaginal Hysterectomy. — Three patients were treated by supra- 
vaginal hysterectomy and vaginal plastic. There Avere no deaths. Mor- 
bidity included one patient who had fever for several days, one patient 
required catheterization and the average hospital stay Avas fifteen days. 
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Operative Procedures. — Table A^II sliows the frequency witli Avliicli 
t.lic various operative procedures were employed in the present series. 

Tabw: VJT. Oi’Ekativk PKOCEi)unf;.s 


192S SEIUES 


Mayo vaginal liysterectoniy 
Watkins intcrjjosition 
I.,e Fort vaginal occlusions 
Vontrosuspen.sion.s and plastic 
Mancliester 

Ventrofixations and ])lasfic 
Halban-Porgc.s 
Koclier oxtrafascial lixations 
Supravaginal liy.stcrcctomj' and plastic 
Panliysterectoniy and Plastic 
Cervical stump fixations 
Kielland-Wertlicim interj)osition 
Pies abdominal fixations 
Vaginal plastics 


91 

14 

14 


13 

5 


•) 

■) 


2<S 

17 


1937 SERIES 
IIG 
30 
29 
13 
!) 

S 

() 

4 


Mouth temperatures of 101° F. were considered moi-bidity in calcu- 
lating gross morbidity. The value of figures on corrected morbidity is 
debatable at best. In tliis paper no attempt has been made to develop 
figures on corrected morbidity and the comparison with the previous 
series is sliown only in terms of gross morbidity. 

Yagiiml I-Iystereciomp. — There were 116 (52.5 per cent) vaginal 
hysterectomies witli one death (0.86 per cent). This occurred in a 
sixty-three-year-old para v, known to have cardiovascular renal disease 
with marked hypertension. A vaginal hysterectomy and vaginal occlu- 
sion were done under spinal anesthesia. Death occurred on the fifth 
day due to a postoperative lobar liueumonia. Tlie gross morbidity was 
50 per cent. There were fifteen instances of infection of the urinary 
tract, 5 secondary hemorrliages, and 11 postoperative infections, ranging 
from stump exudates to two instances of .se]).sis and one of pelvic peri- 
tonitis. Further, there was a postoperative pneumonia, oiie lung col- 
lapse, one bilateral peritonit is and one 1hroml)oplilebitis. The i-emainder 
(23) was the group of patients witli fever and no localisation. Sixty- 
two patients (53.5 per cent) required catheterization more than once. 
The average hospital stay was 15.3 days. 

Interposition Operation. — There were 30 (13.6 per cent) interposition 
operations. There were no deaths and tlie gross morbidity was 40 per 
cent. This included three urinary ti’act infections, one postoperative 
hemori’hage, one thrombophlebitis, and one pneumonia. The remainder 
(six patients) had fever without localization. Thirteen ]iatients (43.3 
per cent) required catheterization and the average hospital stay ivas 
13.7 days. 

Vaginal Occlusion. — The Le Fort vaginal occlusion operation^ was 
done 29 times. There were two deaths in this group. One death was 
in a seven ty-two-y ear-old, para vi with a. laiown marked cai-diovascular 
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tliese 46 (70.7 per cent) presented successful end-rasults. Twelve (18.4 
per cent) were partially successful. Seven (lO.S per cent) had a pro- 
lapse of the A’agina and were classified as failuj'cs. 

Tnierposiiiov Opc.rniinn . — Tn in patients in Avhoin the interposition 
operation was doin', Ihc ontcoim! Avas coinjihdely successful in 17 (89.5 
per cent); there were two partial successes (10.5 iier i*ent) and no 
failures. 

Le Fori Vapinal Occlusion Operaiion. — End-results were obtained in 
38 Avomen. Of these, 17 (94.4 ])er cent.) Avere successful and there Avas 
one (5.6 per cent) failure. 


'J'Aiii.K TX. For,i.o\v-Ui> .Uksclts 


OIT.n.ATION* 

NO. 

roi.- 

T.OAVF.D 

1928 .SEKIK.S 

NO. 

FOIj- 

i.0WEn 

1987 .SERIES 

.sro 

CESS 

I'AUTIAl. 

EAIE- 

UUE 

sik;- 

t'ESS 

RAUTIAE 

KAIE- 

UKE 

EiiHre .series 

J21 

S.5..S 

(3.1 

-S.l 

127 

7S.7 

14.2 

7.1 

Intcriiositioii 

(34 

87. .0 

4.7 

7.8 

19 

89.2 

10.8 


N'aginal liyster- 

0 

100.0 



()5 

70.7 

18.4 

10.9 

eetoniy 









Vaginal occlusion 

10 

100.0 



18 

94.4 


5.G 

Ventrosusponsion 

n 

91.0 


9.0 

0 

(3(3.0 

.8.8.4 


Ventrofixation 

.1!) 

94.7 


5.0 

4 

75.0 

25.0 


Kocher 

12 

100.0 



4 

75.0 


25.0 


CHOICE OF OPERATION 

The interposition operaiion Avas completely successful in 56 out of 
64 (87.5 per cent) in the series previously published. In the present 
series, the interposition operation Avas successful in 17 out of 19 (89.5 
per cent). Vaginal hysterectomy, to udiich Ave turned in order to im- 
prove our results and tlie results of AA'hich Avere folloAA'cd in 65 Avomen, 
Avas successful in only 46 instances (70.7 per cent). Tlie patients in 
lioth series Avere operated upon by the same group of gynecologists. 
Since it may be assumed that the.se operators Avere etiually competent 
in both types of operation, the results obtained emphasize the superiority 
of the interposition operation OA-er AUginal liysterectomy in our hands. 

In the light of this outcome it .seems appropriate to quote from the 
1928 report as folloAvs: 

“The value of the Mayo Amginal hysterectomy for the cure of pro- 
lapse of the uterus cannot be discussed further than to point out that 
preservation of the uterus and its utilization has seemed fundamental 
to the gynecological department of the Michael Keese Hospital. The 
re.sults presented here apparently .iustify a continuation of those types 
of operation in use at present.” 

It is our intention to again aA’ail ourselves of the interposition opera- 
tion as a cure for prolapse of the uterus Avherever the conditions for 
its selection are met. To quote from the previous report “it is selected 
for those patients Avith a large eystoeele, a corpus uteri neither too large 
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Paiihystcrcciomy . — Tliree patients were treated by pan]lysterectom 3 ^ 
Tiiere were no dcatlis. All three patients had fever (100 per cent), 
one of these developing a vesicovaginal fisUila and one a wound infec- 
tion. One patient required catheterization and the average hospital 
stay was 31.3 days. 


Tauu: Vni. Oi’kuativk Kksui,ts 


OPERATIONS 

192S SEPvIES 

1 1937 SERIES 

NO. 

I 

1 DEATHS 

' GROSS j 
MOKBin- 
ITV 

PER CENT 

1 

NO. 

1 

1 

1 

DEATHS 

GROSS 

jrORBlD- 

ITY 

PER CENT 

Interposition 1 

91 

1 

55.1 

30 


40.0 

Vaginal hysterectomy 

7 ' 

1 

43.0 

116 

1 

50.0 

Ries tixation 

28 1 

1 

.35.7 




Ventrofixation and plastic 

27 


44.4 

8 


12.5 

Vaginal plastic 



n.s i 

9 


33.3 

Vaginal occlusion 


1 

21.7 1 

29 

2 j 

3.7 

Ventrosuspension 

14 ! 


57.1 

13 


7.5 

Extrafascial fixation 

13 


46.0 

4 


25.0 

SupraA'aginal Iiysterectoinj' and 

5 

i 

60.0 

3 


33.3 

plastic 







Cervical stump fixation 

2 






Panhysterectomy and x>lastic 




3 


100.0 

Kiolland-Wortlicim interposi- 

2 

1 




1 

tion 







Halban-Porges 

1 



6 


50.0 

Total and average 

220 

4 

44.5 

221 

3 

37.7 



(1.8%) 



(1-3%) 



REMOTE RESULTS 

The end-results in this series were determined by examination made 
either by the operator or b.y some other member of the dejiartment, 
as in the previous series. The obtainable records of those women who 
wei'e reexamined from four months to seven years postoperative supply 
the data for the analysis of remote results. Criticism of conclusions as 
to remote results in less than tAvo years after operation is justifiable. 
Still it is undoubtedly true that the vast majority of failures is seen 
promptly after operation. Since the same period of observation Avas 
used ill the prcAdous series, it AA’as again utilized here to afford us a 
basis of comiiarison. 

There AA^ere three deaths among the 221 patients (1.3 per cent). Ee- 
mote results Avei’e obtained in 127 patients (57.4 per cent). One hun- 
dred (78.7 per cent) were successful, 18 (14.2 per cent) Avere partially 
successful, and 9 (7.0 per cent) Avere failures. The operative end-result, 
as Avith the previous series, Avas considered only partially successful, if 
a third-degree prolapse recurred as a first-degree jirolapse or if a cysto- 
cele or reetocele recurred. Combining the improAmd and cured groups, 
118 (92.9 per cent) Avere successful. 

Vaginal Hysterectomy. — This operation practically replaced the in- 
terposition operation. Sixty-five patients Avere folloAved, and among 
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104 South :MicmGAK Avenui-; 

DISCUSSION ON PAPERS BY DR. JOSEPH L. BAER ^VND DR. EDWARD H. 

RICHARDSON 

DR. THOMAS C. PEIGHTAL, New Yoke, N. Y. (By Invitation).— Our attack 
upon the problem of prolapse has received new impetus in recent years from a 
better anatomic knowledge of flic true supporting .structures of the uterus and 
vagina. This knowledge lias served as a stimulus to devise new operative procedure.s, 
but, for the most part, it has been re.«ponsiblc for reviving and popularizing certain 
older principles of technic not commonly used in the average clinic. For the same 
reason on manj’ services there is at present a de.sire to appraise the end-results of 
previous methods and to re-plan an operative attack based upon both past experience 
and this newer knowledge. 

The two papers under discussion do exactly this. Dr. Richardson, having found 
figures which favor the interposition operation over total vaginal hysterectomy, has 
used this experience in devising a composite operative iirocedurc which is carefully 
designed to meet all the complex problems of extensive uterine prolapse and vaginal 
hernias in elderly women. The interposition principle is emphasized, the paramctrial 
fixation feature is introduced, and the vabie of removing the pathologic portions 
of the uterus when indicated, is not lost. Cystocelo, rectocele, cnterocele, and re- 
laxed urethral sphincter also arc corrected. The retention of at least an outer cuff 
of the upper portion of the cervix provides the keystone, so to speak, ui^on which 
the interposition and parametrial fixation principles of this procedure are built. 
Some may level criticism at the retention of this portion of the cervix, but, as 
Dr. Richardson uses it, there is no doubt that he not only avoids devitalization of 
its ligaments but that he secures a firmer attachment of them. The other features 
of the operation are all well proved principles upon which there can be no con- 
troversy. 

In Dr. Baer’s paper the chief interest lies in his estimate of the comparative 
effectiveness of the Watkins interposition operation and the Mayo vaginal hysterec- 
tomy. The fact that these two series have come from the same group of operators 
has eliminated many of the variable factors which confuse the usual statistical 
studies. 

In order to formulate better our own conclusions concerning remote results in 
the operative treatment of prolapse, we have analyzed briefly 111 followed cases 
over the five-year period up to January 1, 1936, at the Roosevelt Hospital. Of this 
group, one-fifth had complete prolapse (procidentia) wliile four-fifths had varying 
degrees of partial prolapse. In the procidentia group interposition operation was 
done twice as often as vaginal hysterectomy, but vaginal hysterectomy gave more 
successful results. In the partial prolapse group there were mainly three opera- 
tions; one-half were treated by a vaginal plastic combined with ventrosuspension or 
fixation; one-third by the interposition operation, because of the degree of the 
cystocele; and one-sixth by vaginal hysterectomy, mainly because of the amount of 
the descensus. In this partial prolapse group, the interposition operation was just 
as superior to the other procedures as Dr. Baer has indicated in his paper. Late 
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1101 ’ too small, freely movable and witlioul: gross adnexal pathology.” 

Vaginal hysterectomy will be restricted to those instances of pro- 
lapse in whieh the pathology oC the nterus itself carries the indication 
for hysterectomy. The Le Port vaginal occlusion operation should re- 
tain it.s value for older women with atrophy of the cervix and ivith 
senile atony of the anterior and posterior fascial and muscular .struc- 
tures and in whom marital relations have terminated. 

In women with iirolapsc in whom childbearing is to be conserved, 
we have heretofore recommended renirosuspeosioii combined with a 
A’aginal reconstruction. We still maintain this position in regard to 
third-degree ])i-olapse. Both the Manchester operation and the Halban- 
Porge.s ve.sicotixation are superior in first and second-degree prolapse. 
We have not determined to our .satisfaction whieh of these various 
methods is best .suited for the cure of prola])se plus conservation of 
childbearing. 

SUMMARY 

In 221 operations for prolapse of the uterus, the average age was 
46.2 years ajid the average parity was 3.S. Ninety-one patients (41.1 
per cent) were in the menopause and 33 patients (14.9 per cent) were 
•sterilized. Seventeen patients (7.S pei' cent) had a first-degree pro- 
lapse, 76 (35.2 per cent) had a second-degree prolapse, and 123 (57 
per cent) had a third-degree prolapse. Ten types of operations -were 
employed. Based on the immediate and remote results, three of these 
are well suited to meet particular indications; namel.y, the Watkins in- 
terposition operation, the Le Port vaginal occlusion operation, and the 
Mayo vaginal hysterectomy. We believe the interposition operation 
should take precedence over vaginal hysterectomy wherever the eondi- 
tions for its selection are met. Vaginal hysterectomy should be re- 
stricted to prolapse in which the pathology of the uterus itself carries 
the indication for hysterectomy. 

The Le Port vaginal occlusion operation is indicated for older women 
with atrophic genitalia in whom marital relations have terminated. Por 
the childbearing group the choice lies between tlie Manchester operation 
and the Halban-Porges operation for first- and second-degree prolapse. 
The Gilliam suspension operation, combined with vaginal reconstruction 
is best suited for third degree prolapse. 

There were three deaths (1.3 per cent). One was from lobar pneu- 
monia, one from bronchopneumonia, and one from pulmonaiy embolism. 

End-results by personal examination were obtained after 127 opera- 
tions (57.4 per cent). Of these 100 (78.7 per cent) were successful, 
18 (14.2 per cent) were partially successful, and 9 (7,1 per cent) were 
failures. Combining the cured and improved gro7.ips, 118 (92.9 per cent) 
were successful. 

-Acknowledgment is herebs' made to the members of tlie Gynecological Staff of the 
Michael Reese Hospital for the use of their records. 
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accord with this statement, and believe it is the wliole gist of the matter. Tlic judg- 
ment of tlie surgeon in selecting the type of oj)eration for each case determines the 
ultimate result. 

In cases yliere it is advisable to conserve the uterus, I believe tliat the cure 
of prolapse sliould bo accomplished by utilizing the ])rincipal supjiort of this organ, 
namelj' the cardinal ligaments, reeting them by .'ipproxiniation in front of the 
cervix, or shortening them by the interposition operation. 

Wo hear much about the Manchester operation today. It is correct in principle 
because it utilizes the normal supports of the uterus. Donald used this technic in 
1888, but it was not until Fothergill perfected and published the operation in 1907 
that it became popular. In his paper he gives credit to Alexandrotf in 1903 and 
Tweedy of Dublin in 1905 for publishing their technic and stressing the importance 
of using the paracervical tissues to give the necessary support. 

These slides I show, which were taben from the original illustrations, prove that 
great minds have thought in the same chaimels for manj* years past. Emmet in 
1869 utilized the same principle. He denuded the vaginal fornix on each side of 
the cervix at the base of the broad ligament and an area anterior to the cervix. He 
brought these three points together with silver wire, thus approximating the base of 
the broad ligaments in front of the cervix. In 1912 Baldwin of Broolcljm improved 
this technic and reported excellent results. AlexandrolT in 1903 placed a suture in 
each cardinal ligament and crossed them, and then sutured the ligaments together 
in front of the cervix. Again we see the same principle employed by Tweedy in 
1895. E. C. Dudley of Chicago in 190G published his operation where he cut the 
cardinal ligaments from the cervix and sutured them together and to the front of 
the cervix. Hertzler of Kansas in 1906 published the .same lechnic but overlapped 
the ligaments. He stated he had been doing it with success for four years. Njmlasy 
of Australia in 1908 accomplished the same re.sult but from above. Halban's technic 
in 1919 has the same principle. 

In the nonchildbearing age, where there is uterine pathologj- present, the Mayo 
type of operation gives excellent results, provided an entcrocele is eliminated or 
prevented by dissecting out the peritoneal pouch of Douglas and uniting the utero- 
sacral ligaments. In 116 cases of this tj’pe I found 83 per cent had some pathologic 
condition of the uterus which made removal of the organ desirable. 

DR. HERMAN J. BOLDT, White Peains, N. Y. — Where sexual relations have 
ceased, in elderly women, and where there is complete procidentia of the uterus and 
vagina, I have not found any form of operation that will equal the complete ex- 
tirpation of both uterus and vagina. This is an operation that was devised many 
years ago by Dr. Edebohls. I have done it whenever it was indicated. It is done 
much more rapidly than any other operation; there is no more morbidity and it 
brings an absolutely perfect cure. 

DR. LILIAN K. P. FAERAR-, New York, N. Y. — There is one point in techmc 
I would like to mention. When in performing a vaginal hysterectomy for prolapse 
of the uterus and either the broad ligaments or the cer%Tx are fastened forward, 
the intraabdominal pressure will then fall on the stretched-out uterosacral ligaments 
and an enterocele is almost sure to develop. It is a simple matter to unite the utero- 
sacral ligaments and prevent tliis occurrence. I believe that utilizing the cervix as 
Dr. Richardson has described is a valuable procedure. 

Several years ago Dr. Howard A. Kelly brought to me a patient who had had a 
supravaginal hysterectomy done twenty years before, and who then had a prolapse 
of the cervix and a large cystocele. I decided to split the cervix and dissect off 
the mucous membrane and vaginal mucosa, suture the stump to the pubis and sew 
the fascia below as in a Watkins operation. The result was absolutely satisfactory, 
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results of the total group, graded after tlie manner used by Dr, Baer, show figures 
almost identical to his, 77 per cent successful, IG per cent partially successful, and 
7 per cent failures. 

Over the five j’ears the incidence of the various operations used indicates a 
definite trend. In procidentia, there is a tendenej' to use vaginal hysterectomy more 
often and interposition loss often. In partial prolapse the trend is to use plastic 
repair plus ventrosuspension if the cystocele is of moderate degree, interposition 
operation if the cystocele is large and with not too much uterine descensus, while 
vaginal liysterectomy is reserved for those eases where descensus is the main fac- 
tor. Ycntrofixation, formerly practiced, has not been done in three years. 

DR. WALTER T. DANNREUTHER, New yokk, N. Y.— -Vaginal hysterectomy, 
interposition of the uterus, and the Manchester operation arc probably the most 
popular reconstructive methods at the present time, and I believe that most of us 
have been .satisfied with the end-results, Bullard has reported 95 per cent cures 
after vaginal plastic surgery in 461 cases done by .30 dilTcrent operators, which is 
not far from Dr. Baer’s report of 92.2 per cent successes. The 4 per cent incidence 
of failure after the interposition operation, reported by Dr. Richardson, is not at all 
high, but 30 per cent of failures after vaginal In-sterectomy is not only discourag- 
ing but astoni.shing. 

Dr. Baer’s presentation indicates that the trend at the Michael Reese Hospital 
is now back toward the interposition operation. This is apparently due to the fact 
that vaginal hysterectomy has been followed by an incidence of 10.8 per cent fail- 
ures, contrasted ufth none after the interposition operation. This discrepancy 
would be more significant if the statistics represented the work of a single operator. 

It is difficult to agree with Dr, Baer’s assumption that all of “these operators 
were equally competent in both types of operation.” Even if this were true, there 
would still be variation in the selection of cases, differences in surgical judgment, 
and - modifications of technical details, all of which have a direct influence on the 
end-results. It would be interesting to know how closely Dr. Baer’s personal re- 
sults correspond with the figures' furni.slied by the group of operators. 

The interposition operation is absolutely contraindicated before the menopause. 
Pregnancy, fibroids, and carcinoma in a transposed uterus are serious therapeutic 
problems. A diagnostic curettage should precede an interposition operation without 
exception. 

DR. JAMES C. MASSON, Rochestkr, Mink. — There is a legitimate field for 
both the Mayo tj-pe of vaginal hysterectomy and the Watkins-Wertheim interposi- 
tion operation. The interposition operation gives the best results in cases in which 
there is a marked cystocele but a prolapse of not more than the second degree. On 
the other hand, a vaginal hysterectomy is indicated in patients with large cystocele 
and also marked prolapse of the uterus. 

To extend the field of usefulness of the interposition operation, I frequently re- 
duce the size of the uterus in women close to the menopause age by excising the 
greater part of the anterior wall, all the endometrium, and all the cervix. It is a 
rather bloody operation, but I feel that it is preferable to doing a subtotal hysterec- 
tomy and leaving the cervix, which is more likely to give trouble than any other 
part of the uterus. By this operation we effectively sterilize the patient, reduce 
the danger of any tumors developing in the uterus and in a large measure protect 
against leucorrhea. 

dr. GEORGE GRAY WARD, New York, N. Y. — Dr. Richardson stresses the 
complexity of the surgical problem and states that there is not a single plan of 
reconstructive surgery yet devised that is applicable to all types. I am heartily in 



AN' UNUSUAL OBSTETKIC INJURY CAUSING DETACIUMENT 
OP Bl.AUDER AND URETURA PROM THE SYMPHYSIS PUBIS 
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Guy L. IIunneh, I\1.D., Baltimohe, jMd. 

(From the Gynecological Service of Ihe Johns Ilopl'ins Hospital) 

T he following ease report seems worthy of i)ublication heeausc of 
the nnnsnal cliaracter and extent of the obstetric injury, and be- 
cause of the problems encountered in attempting to restore the patient’s 
control of her bladder function. 

!Mrs. B. IM., aged fliirty-eiglit yeans, at term ivilh tier finst pregnancy, entered tlie 
Churcli Home and Infirmary on Aug. 2S, 193;). Tlie fetal liead was engiiged in the 
B.O.A. position and labor progres.«od very slowly with altcniate recessions until, 
at the end of sixty-six hours, the cervix seemed fully dilated and the membranes rup- 
tured. The second stage tooh one hour and twenty minutes and ended with the 
precipitate expulsion of a normal male child weighing S pounds and o ounce.*. It 
was apparent that the patient had received extensive lacerations and Dr. Gerald 
Ackerman, the assistant resident surgeon, was called and on Ins arrival the third 
stage of labor had ended normally. Tlie jiatient was placed under light general 
anesthesia. 

Examination revealed an inverted T laceration extending from the clitoris down- 
ward, exposing the deep fascia over the lower portion of the symphysis pubis. The 
tissues of the vestibule had been .swept away. The external urethra at first could 
not be located. Tlie laceration extended to the anterior cervix where it branched 
laterally to form the inverted I, suggesting the preliminary incision for an inter- 
position operation. Both triangular flaps of the anterior vaginal wall had been de- 
nuded from the underlying tissues of the base .and posterior walls of the bladder, and 
these bladder walls now protruded as a barge cystocele. On fui’ther search for the 
urethra, pressure over the cystocele caused a free gush of urine from an opening 
situated several centimeters back of the symphysis pubis. It was then found that the 
entire anterior wall of ihe bladder together with the urethra had been torn from their 
attachments in the symiihysis region. The anterior wall of the urethra had been 
laid wide open (Fig. 1), and the tear had extended through the muscles of the 
internal sphincter and for a short distance up the anterior wall of the bladder. 

In liis repair work Dr. Ackerman placed a mushroom catheter in the bladder and, 
using interrupted sutures of twenty-day chromic catgut, began at the upper end and 
brought together in succession the torn edges of the bladder, the internal sphincter 
region, and the anterior wall of the urethra. He then attempted with the same suture 
material to get anchorage in the periosteum of the region of the pubic arch and draw 
the prolapsed tissues forward beneath the sjanphysis. Finally, the posterior walls 
of the bladder forming the cystocele were covered with the denuded vaginal flaps 
by interrupted sutures which completed the approximation of the inverted T 
laceration. 

•Read at the Sixty-second Annual Meeting of the Amei-ican Gynecological Society, 
at Swampscott, Mass., May 31 to June 2, 1&37. 
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and 1 liave followed this procedure in similar cases since, so ,1. am glad to endorse 
heartily the technic Dr. Kichardson has j)reseiitcd. 

DR. WILLIAM C. DANTORTH, Dvakstox, Ili,. — 'Two hundred aud three vaginal 
hysterectomies have been carried out in the jiast few years on our service. Dightv' 
were done for a descensus of greater or less degree. In this group we had three dis- 
tinctly poor results, and two or three others which were unsatisfactory. These poor 
results are due particulai'ly to failure to adopt a i)rccaution which Dr. Farrar has 
mentioned, that is, the tniitiug of the uterosacral ligaments. 

DR, BAER (closing). — Dr. Peightal drew exactly the rigid, conclusion, that we 
arc limiting the place of vaginal hysterectomy and shifti7ig back to tlie interposition 
operation. Wc ai’O now much interest<-d in the Alanchcster operation. The operation 
has, however, a limited ])lace in M-omen of tlu! childbearijig age, witli complete pro- 
lapse. Wc believe the Uilliani venti-osusi)ension is the procedure of choice for com- 
plete i^rolapse, and the Manchester is better for partial pi-olapse. 

Dr. Dannreuthcr ’s commcid. was entirely pertinent. The single series results 
])orhaps lend themselves better to conclusion.s than gi'oup serie.s, and yet we believe 
that the group in' which I work is a fairly well-coordinated group and so we feel 
.iustitied in presenting a summation of our rc.sults and a comparison of the two series. 
My personal results closely parallel those of the group. 

Of course, pregnancy, carcinoma, and fibroids may develop in the interposed 
uterus. The incidence is fortunately veiy, veiy low. And if the interposition op- 
eration has the merit which most of you seem to believe it has when properly se- 
lected, I still think it should be eho.«on plus sterilization even in the menstruating 
woman, regardless of the possibility of the three types of pathology developing in 
such an interposed uterus. 

The technic of the interposition operation must be proi)er]y canfed out, as in all 
others; the patient must be well .«olectod, and the result then is satisfactory. I am 
particularly glad that the Society accepted this rebirth of the interposition operation, 
because I think it was being slowly shelved, and I am glad to have had some small 
part in recalling it to your attention. 

The mutilation of the uterus which Dr. Masson indicated is desirable in some in- 
stances of interposition, but this procedure which he himself characterized as a 
bloody operation, might perhaps be replaced by what Dr. Richardson suggests in his 
paper, the modified interposition plus the Manchester characteristics. 
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repair work had given way except possibly in the anterior wall of the bladder where 
healing had taken place down to l)ut not including the internal sphincter. 

The tissues of the anterior wall of tlie bladder and of the nrethral region had 
again prolapsed backward a^vay from the .syniidiysis region, and the anterior wall of 
the urethra including the internal sphincter region lay wide open. 

Immediately beneath the symphysis there was a diamond-shaped opening measur- 
ing about 2 cm. on cacli of its 4 sides. Its anierior legs met at the sjanphysis joint 
and were composed of the inferior edges of the pubic rami denuded of all tissues 
down to the periosteum. Tlic posterior borders of the dianiond-.shaped opening met 
at the external orifice of the urethra and were composed of the widelj’ gaping tissues 
about the external orifice, and by the prolapsed tissues of the vestibule region of the 
anterior vaginal wall, which prob.ably contained torn fragments of the ischio- 
caveiaiosus, bulbocavernosns and deejt transversus perinei muscles. The antcro- 
])osterior measurement of the diamond-shaped opening from the syinjiliysis to the 
external urethra was about 2.:’) cm. 'With reflected light from the head mirror one 
could look through this opening into the space of lletzius which, with the detachment 
and prolapse of the anterior wall of the bladder, had become enormously enlarged 
(Pig. 1). This space was roughly triangular or pyramidal in form, its base being 
formed by the prolapsed anterior wall of the bladder, its anterior boundary by the 
pubic rami, and its posterior face by the loosened peritoneum. A uterine sound, laid 
horizontally along the anterior wall of the bladder until its tip was stopped b}' the 
peritoneum, entered the cavity for a distance of from 0 to 7 cm. beyond the symphysis. 
The anterior (bony) wall and the posterior (peritoneal) wall of the .space of Eetzius 
were apparently of about the same dimensions as the base. This base, or floor of the 
.space of Eetzius, formed by the anterior wall of the bladder was paved with ap- 
parently healthy, bright red granulation tissue. The condition of epi.spadias in- 
volving the entire urethra expo.sed the red urethral mucosa of the posterior and 
lateral walls, and the infernal sphincter region opened rather widely into the bladder. 
'I’he index finger entered the bladder to the first Joint, and with thumb and finger 
the retracted bundle of sphincter mu.sclcs could be ])alpated posteriorly. Anteriorly, 
palpation with thumb and finger .showed considerable thickening of the anterior 
bladder wall next to the sphincter region, probably due to its recent repair together 
with the heavy layer of granulation tis.'iue covering the entire anterior wall. 

It was manifest tliat reeonsiTuction of the urethra ought not lie at- 
tempted nnt.il nature had been given time for such repair work as conld 
take place. Accordingly, the patient was di.smi.ssed from the ho.spital, 
with in.striietions to return for observation at about monthly intervals. 

The subsequent course of events can probably be made clear by quot- 
ing from our history records : 

Oct. 15, 1935. Since returning home the patient has gained in strength and now 
looks well. The urine is retained perfectly for about two hours while she is lying 
down, but while on her feet she has no control. On examination the external 
urethra, the lateral walls of the urethra, and the entrance to the bladder appear about 
as formerly; but the large triangular area back of the sjunphysis, representing the 
space of Eetzius, and formerly measuring about 6 or 7 cm. across each of its 3 walls, 
is now completely closed. Eed granulation tissue overhangs the internal sphincter 
region, and on the right, of the bladder opening there is a hirge protruding nodule 
of granulations. 

Jan. 10, 1930. Patient looks well and says she is feeling well except for the in- 
continence. There is a moderate degree of cj'stocele and rectocele. The red, granula- 
tion masses seen in October as the final proce.ss in the filling in of the space of Eetzius 
have now entirely disappeared and the infrapubic tissues are covered with epithelium. 
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I was asked to examine the patient on September 19, twenty da3'-s 
after tlie accident. For tlic previous week there had been partial con- 
tinence, es])eciall.y when tbc patient was lying- fiat in bed, the voidings 
amounting to about 200 c.c., but as soon as she assumed the erect posture 
there iiad been continuous leakage. 
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On examination witli the patient in the lithotomy position, the outlet was fairly 
well lifted, and the introitus admitted two fingers easily. The levator muscles seemed 
well preserved. There was only a moderate degree of cystocele and rectocele. The 
cei'vix was somewhat prolapsed, but pointed about normally posteriorly. The fundus, 
in about normal involution, was sagging to some extent and occupied a position 
back of the normal axis. 

The immediate repair of the inverted T laceration had healed satisfactorily over 
the portion involving the genital tract, but as regarded the urinary passages all the 
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tlio dorsal wall of the urethra, we attempted to pich up the ends of the internal 
sphincter muscle and bring them together across the dorsum, but all the tissues in 
the region of the sphincter ends were so infiltrated that we could not make a satisfac- 
tory suturing from side to side. We found that the tissues beside the urethra 
were more pliable and could be' brought up over tlic sphincter region with sutures 
introduced up and down. Three No. 00, forty-day catguts were .set in the vertical 
direction, and these reinforced with fresh tissues both the unsatisfactory sphinc- 
ter closure, and the Lembcrt line along the dorsum of the urethra. After this 
further similar catgut sutures were taken in any direction that promised the filling 
in of prospective dead spaces. 

Finally, the vaginal mucosa was brought together from side to side with in- 
terrupted black silk sutures. Becau.«e of the dearth of plastic vaginal mucosa in 
the vestibule, after all this region had been swept away from the symphysis, we 
were able to close the vaginal mucosa across only the lower half of the urethral tube. 
This left to be closed in by granulation a considerable triangular area measuring 
about 2 cm. on each of its three borders and lying over the internal .sphincter region. 
However, as above described, we liad been able to cover this sphincter area with a 
considerable amount of fresh tissue from beside the urctlira, and it appeared 
that successful granulation might be exitected before any tension would disrupt the 
sutures. 

The small male urethral catlieter was strai>pod to the inner tliigh, and orders 
were given to irrigate the bladder twice daily with 200 c.c. of 1:1,000 silver nitrate 
solution and at the same time to flush the granulating area with about 100 c.c. 

On the sixth day after operation the rubber drainage catlieter came out and by 
the time the resident surgeon could arrive from the operating room to replace the 
catheter, 300 c.c. of urine had accumulated in the bladder without leakage. 

On the twelfth day after operation some of the black silk sutures and on the 
seventeenth day the remaining stitches were removed. The, vaginal flaps over the 
lower urethra had separated slightlj- in places because of tension, but the bared 
areas showed apparently healthy granulations, as did the large triangular area over 
the upper half of the urethra. The cgtheter was removed and instructions were given 
to put a commode beside the bed for u.«e if the patient found that she could void 
more easily in the sitting posture than by using the urinal in bed. 

In the hope of developing the remaining fibers of the internal sphincter muscle a 
course of treatments was instituted, in which the faradic electric current was ap- 
plied for ten minutes each day over the sphincter region. This treatment was con- 
tinued after she went home on ^larch 1. 

March 25, 193G. The patient says she is imfiroving slightly but steadilj'. She 
has taken the electrical treatment daily except during four days of menstruation. She 
can control the urine at night for from four to five hours, and then awakens and 
voids without preliminary leakage. During the day, when .she is about on her feet, 
she has practically no control. Occasionally she has a desire to void but never can 
pass more than one ounce. Cystoscopy : Knee-chest posture. Urethra takes Nos. 
7, 8, and 9 Hegar dilators with a slight resistance to each. The Kelly .speculum 
No. 8, when introduced, meets with definite obstruction as it goes through the in- 
ternal sphincter region. The bladder mucosa appears normal. On withdrawal of 
the speculum the tissues of the internal sphincter region close about its end in a 
sluggish way as if the sphincter exerted no action. The urethra seems to be .slightly 
longer than normal, measuring between 3 and 4 cm. The patient was advised to 
continue the electrical treatment daily for another month. 

Oct. 23, 193G. The patient says she is leaking about as badly as ever. If she lies 
quietly on her back or side, it takes about three to four hours for the bladder to 
get full, but when she gets up to void, she leaks as soon as she assumes the erect 
posture. Examination: On separation of the labia the external orifice of the urethra 
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the portion which lines the epispndie urethra presenting a deep red color. The 
urethra has been drawn forward to a position somewhat nearer the symphysis. The 
large lateral labia of the external urethra show the orifices of the ducts of Skene’s 
glands (Fig. 2). With the index finger in the bladder opening, one can outline on 
the floor of the sphincter region a large crescentic bundle of tissue probably repre- 
senting the retracted sphincter muscles, but on a.sking the patient to contract these 
muscles no evidence of contraction can be felt. 

Nature had solved our first problem, that of filling up the space of 
Ketzius and drawing the bladder forward to its old position back of 
the pubic bones. Our second problem was concerned with the recon- 
struction of the urethral channel, and we decided to wait another month 
for further repair of tlie infiltrated ti.s.sues. 



Pig. 2. — Incision for second operation, the reconstruction of the epispadic urethra. 

Feb. 8, 1936. Patient readmitted yesterday, five months after her injury. While 
in the recumbent position, Ijdng on her back or on either side, she is able to retain 
her urine for two or even three hours, but' complete incontinence persists while she 
is on her feet. 

Operation under avertin anesthesia supplemented, with nitrous oxide gas. Bepair of 
complete epispadias. A No. 9 male rubber catheter was inserted into the bladder and 
allowed to rest in the trough formed by the posterior and lateral walls of the urethra. 
An incision was made beneath the symphysis pubis, beginning in the midline next 
to the periosteum (Fig. 2, a). After carrying tliis doTOward about 15 mm. we met 
the upper edge of what was virtually a vesico-urethrovaginal fistula. TJie incision was 
then divided and carried down the outer edge of the urethral mucosa on either side 
(Fig. 2, h). The urethral mucosa was then carefully dissected away from the 
vaginal mucosa on both sides. With a continuous Lembert suture of No. 2 plain 
catgut, we began at the upper end and brought together, back to back, the two edges 
of urethral mucosa down to the external orifice. After the Lembert suture, to restore 




846 


AJiIERICAN .TOURNAIj OK OIJSTJCTIMCS AND GYNECOI/)r,y 


From the niitiire of tlio urethral iujury which liad coniplefoJy .severed :tll the 
libers of the internal sphincter region, allowing them to retract to the inferior arc 
of the .sphincter circle, it was prol)ablo that no form of ptichoring or shortening of 



these muscles by a suburethral aproach would have restored their function. Succe.ss 
was rendered more unlikely because of the probable destruction of the chief nerve 
supplies to all portions of the urethra, the original injury manifestly having destroyed 
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was still fouud to sag posteriorly at a clisfancc of about 2 cm. from the arch of the 
symphysis 2). We decided to see whether elevating the external urethra and 

bracing it up in a more normal position against the symphysis might improve the 
degree of continence. 

Third opcralion: On October 2(i the patient was given by rectum a small dose 
of avertin and this was sujiplcmenfed with nitrous oxide anesthesia. A diamond- 
shai)ed area of tissue was laid bare, each side measuring about ]5 mm. With a 
small staphylorrlm})hy needle and No. Ril virgin silver wire, the mucosa in the upper 



Fig. 3. — Incision for third operation, an attempt to draw the external half of the 

urethra closer to the symphysis. 


edge of the external' urethral orifice was transfixed, carried to the upper angle of the 
bared area, and the suture set through the periosteum and mucosa beneath the 
sjTnphysis. The lateral edges were brought together with sutures of fine black 
silk. A No. 10 male rubber catheter was kept in the bladder for three days after 
which it was removed and the patient allowed to use a commode. 

By the end of the eighth day the silver mre and some of the black silk sutures 
had cut through, but the healing had been fairly satisfactory.’ However, the external 
orifice had not been permanently drawn forward for more than half the distance we 
had anticipated, and the final result had not appreciably improved the patient’s 
control- of her bladder. 
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above and carefully dissecting the flap downward to the region of the symphysis. 
Tliis flap contained a small bundle of fiber.s from the median edge of each rectus 
muscle. Wlien we reached the upper ends of tlie pyramidnlis muscles, we carefully 



Fig'. G. — Incision for exposure of tlie suburethral space for reception of the pyramid- 
oplasty straps, and for interposing the uterus beneath the bladder. 

worked more deeply, so as to keep beneath these muscles and bring them along with 
the flap. Then holding the flap in a vertical position we cut down along its midline 
in order to form two faseiomuseular flaps. These flaps were dropped in the lower 
end of the wound and covered with gauze wet with salt solution. The upper portion 
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imicli of tilt! ijivohmtarv internal sphincter or trigonalis muscle, and mucli of tin: 
voluntary 'muscles, ivitli llieir nerves, derived from the urogenital diaphragm and 
the bulboc.avernosus. 

This situation seemed to call for a transjilantation of muscle, and the most prom- 
ising method :i]ipeared to be the Miller' modification of the Goebell-Stoeekel 
jiyramidoplast y. 

Fourih oiicralioi) : ,Ian. 10, .1 fit! 7. Avertin, (jas and ether anesthesia, llestoration 
of vrcthral control hy modified MiUcr-Stocclccl pyrmnidoplasty, cure of cystocele by 
interposition operation, cure of rcetoeelc by plastic repair of Icrator ani muscles. 


Pis’. 5. — Tlie strip of fascia tvith subadjacent pyramidalis muscle is cut and divided 

long-itudinally. 



The patient ivas placed in a modified lithotomy position and draped so that the 
entire operation could be done without change of position on the table. A midline 
incision was made, extending for two-thirds of the distance between the symphysis 
and navel (Fig. 4). Blunt dissection of the fat in the anterior wall from the deej) 
fascia over the rectus muscles. At a point about one-third the dislanee below the 
navel we made a small transverse incision across the midline, this incision through 
the fascia of the rectus being almost 2 cm. long (Fig. 5). A vertical incision was 
carried from each end of this transverse incision down to a point about 1 cm. from 
the symphysis. We then lifted this entire flap from the rectus muscles, beginning 
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beginning neiir (he oxtcniul urethral orifice and encircling tlic anterior aspect of 
the cervix (Fig. 6). We next lifted xip triangular flaps of the anterior vaginal wall, 
beginning at the cervix and working upward, freeing the vagina from the bladder. 
As we reached the region beneath the urethra there was a good deal of old scar- 
tissue resulting from the childbirtii injury. We were careful to keep close to the 
vaginal submucosa and avoid any remnants of niu.sclc of the urethral .sphincter 
that might be left. 

The peritoneal cavity was then entered in front of the cervix and the bladder 
freed from the uterus and the ti.s.sues of the base of the broad ligaments. A wet 
gauze open sponge was pushed into the depths of the wound on the anterior wall 
of the uterus. 

Next we brought down the rectus flaps and ciossed them beneath the urethra 
(Fig. 7). The tissues alongside of the urethr.a and beneath the ])ubic arch were 
dense and almost of a cartilaginous character, and it seemed best to avoid expo.sing 
them until an open incision. The fat of the mons veneris was thick and an incision 
through it would have added to the danger.s of jiost operative wound infection. 

For these reasons wo modified the Aliller method which extends the abdominal in- 
cision downwards through the Afons and through one labium majus and labium minus 
and connects with the suburethral incision. We simply took a curx’ed Kelly clamp 
and beginning opposite the middle of the urethra we inserted the clamp first toward 
the right side, keeping close to the deep fascia over the pubic bone and directing 
the clamp upward. Its tip came out above the pubes in the lower end of the original 
abdominal incision. The clamp grasped the right rectus flap and dragged it back 
through this tunnel and then dropped it with its former upper end resting beneath 
the urethra. The same procedure was carried out on’ the left side. We found that 
our flaps wei'o about J cm. longer than was nece.ssary for allowing them to meet in 
the midline beneath the urethra (Fig. 8, a). We crossed the flaps in the form of an 
X, attaching first their upper edges together and taking up a bite of the suburethral 
tissues, after which the lower edge of the X was fastened in the same way to the 
suburethral tissues at a slightly higher point on the urethra (Fig. S, b). This was 
done with fine linen thread. Then the redundant ends of the flaps were fastened to 
the subpubic tissues on cither side, the flajis thus making a complete cross beneath 
the urethra (Fig. 8, c). 

We then tested the effect on the urethra by passing a Kelly clamp into the 
urethral canal. Earlier in the operation any pre.'isiire on the bladder had caused the 
urethra to leak freely with urine, and a Kelly clamp would drop into the bladder 
almost of its own weight. But, now a Kelly clamp when being introduced into the 
bladder, met a distinct obstruction about midway in the urethra and had to be 
manipulated and slightly pushed before it would enter. We then tried an ordinary 
glass catheter and this met with a distinct obstruction as it passed through the 
urethra. A large quantity of urine drained off through the catheter. 

The gauze drain, which had been pushed into the peritoneum, xvas now removed. 
The uterus was grasped on its anterior wall with tenaculum forceps and drawn 
forward through the peritoneal opening. With the index finger the uterovesical edge 
of peritoneum was pulled into the wound and attached on the anterior aspect of 
the dome of the uterus. Then the uterus was brought snugly forward beneath the 
urethra by two interrupted twenty-day catgut sutures going through the edge of 
the vaginal wall, giasping the anterior face of the uterus and coming out through 
the opposite edge of the vaginal xvall. 

We then trimmed off a triangle of excess vaginal wall on either side just anterior 
to the cervix and finished closing the anterior vaginal W'all with interrupted twenty- 
dav catgut sutures, each grasping the anterior face of the uteru.n and cervix as wo 
worked downwards. Between the lower interrupted sutures a one-inch iodoform 
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of the abdominal wound was closed by bringing the rectus muscles and fascia together 
in the midline with whipped interrupted twenty-day No. 2 chromic catgut. Then 
several No. 2 plain catgut sutures closed the fat layers. Next, beginning at the 
upper end of tlie wound, a subcutaneous silver wire suture was used to close the 



Pis'. 7. — Pyramidoplasty straps TDeing drawn through the subcutaneous tunnels to 

the suburethral space. 

skin down to a point about opposite the upiier ends of the pyramidales. From the 
perineal approach we performed the interposition operation which was meant to do 
away with the cystocele and to bring up the fundus snugly beneath the urethra. 
Grasping the external end of the urethra witli Allis clip and the cervLx with the 
four-prong tenaculum we carried a midline incision down the anterior vaginal wall, 
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Postoperative Eistory . — Convjilescence was prompt, all the wounds healing 
normally. The urethral catheter was removed at the end of one week, after which 
the patient had perfect control up until the nineteenth day, when there was a slight 
unexplained leakage aft(!r she had been about the ward in a wheel chair for about 
two hours. 

About ten days after the operation the j)atient complained of pain and soreness 
in the region of the left kidney. This reminded her of attacks she had had two or 
three years previously, particularly after getting her feet wet or catching cold. On 



Fig. 9. — Final closure of operative wounds. Male catheter to be strapped to the 

inner thigh. 

several occasions during our studies of her case she had complained of abdominal 
and pelvic pains which led us to suspect the presence of bilateral ureteral stricture, 
and on each of these occasions examination revealed tenderness over the ureters in 
the pelvic brim and broad ligament regions. On Feb. 8, 1937, a two-hour intravenous 
phenolsulphoneplithalein test showed 1,000 e.c., 75 per cent of dye; blood pressure 
105/80; Hb 85 per cent; white blood cells 6, SCO. Urinalysis, 1,005, acid, sugar 0, 
albumin 0; micro. 0. Culture from bladder, gram-negative bacillus, colon group. 

A test of the left ureter with a No. 11 Fr. bulb near the catheter tip revealed 
apparent stricture in the upper ureter and again in the broad ligament region. A test 
of the right ureter on February 10th showed stricture in the broad ligament region. 
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g.nuzc wiis ])laced in the broad lip;aTuen<. spaces on the anterior face of tlie cervix 
to offer temporary drainage. 

Tlie moderate rectoceic ivas then repaired 1)}' nialdng a transverse incision on the 
lower edge of the fourcliet and dissecting up the posterior vaginal wall from in 
front of the rectum to expose the edges <if the levator ani. These edges were 
brought togetluM' in the luiriline with a liguri'-of-S of twcjity-day catgut. Then a 
twenty-day catgut, was useil as a crown suture. Jleforc tying this crown suUire, we 



Bis. S. — Straps crossed tDcneath the urethra, and outer ends fixed to the subpubic 

periosteum. 


set three plain catgut sutures through and through from the sides, picking up the 
floor of the perineal body to close all dead spaces. These were first tied, and last of 
all the crown suture. 

The iodoform gauze draining the broad ligament spaces was brought out to the 
■vulva and plain sterile gauze n-as packed beside it in the vaginal channel. Both 
these gauzes were to be removed on the third day. A Wo. 9 male catheter was passed 
into the bladder and strapped on the inner side of the thigh for imrmanent drainage 
of the bladder (Fig. 9). The operation was completed by closing the lower end 
of the abdominal incision. 
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DISCUSSION 

DB. NOBMAN F. MILLEB, Ann Arbok, Micir.— The paper lends itself to dis- 
cussion from two points of view, first the obstetric and second the gj'necologic. 
Such tremendous trauma as a result of spontaneous birth scorns most unusual. I am 
led to ask whether any use was made of a powerful stimulant, such as pituitrin? 
I have seen one example of trauma of this extent. This occurred in a young woman 
as a result of a hoi-seback accident. The girl siitl'ered an in.iury very similar to 
the one described by Dr. Hunner. 

In some similar cases, not with such extensi^'e trauma, we have corrected the in- 
continence by various means, by repair of the anterior vaginal wall, and occasionally 
by the interposition operation. Where we have failed by one method or another 
we have resorted to a modification of the Goebell-Stocckcl operation. During the past 
six or seven years we have used it a number of times. We have constantly changed 
the technique. The ditficulty reported by Dr. Hunner has also occurred in our e.x- 
perience and we have changed from the original modification as reported by me in 
1931. I believe this operation has much to recommend it in occasional caso-s. 

I believe that we as gj'necologists must seriously consider the problem of 
restoring urinary control in women afllicted with this difiiculty. It is surprising the 
number of individuals who complain of varying degrees of incontinence, particularly 
older women. 

DB. GEOBGE GBAY WABD, New York, N.Y. — 1 have had a similar case of lack 
of control which I successfully cured by utilizing a jiroccdure used abroad a good 
deal with success and known as the Martins operation. It is simpler than the 
operation Dr. Hunner used. The bulbocavernosus and ischiocavernosus nui.^clcs 
which fuse together in a common tendon near the clitoris arc severed at that point, 
and the two united muscles are brought under the reconstructed urethra and attached 
to the opposite pubic ramus. In some instances the muscles of both .sides arc used. 
This has given very satisfactory results. 

Dr. Miller stressed the fact that so many women have incontinence when sneezing 
or coughing. That is a very common condition. Dr. Kennedy of my staff has been 
making some interesting studies with the x-ray to .show the muscular control of 
the urethra and has devised a procedure which is under trial and which has been 
successful in some cases. 

DB. HUNNEB (closing). — I have no explanation of how this accident happened. 
The patient had had no drugs to hasten labor. 1 assume that the head was engaged 
so long that there had been injury from pressure on the tissues posterior to the 
.‘symphysis, making it easy for the head or shoulders to sweep them down at the time 
of birth. 

The use of the vaginal muscles did appeal to me very strongly in this case, but the 
left bulbocavernosus was cut across in the original injury destrojung its upper third 
at least, and I was very much afraid that probably both of them had been pretty 
well detached from their nerve supply and were not particularly available in this 
case. 

To use fascial straps from muscles having an uninjured nerve supply seemed 
safer, and in this case, with its sagging urethra, the .symphysis arch otfered a counter- 
point of pressure for the tension of the pyramidalis straps. 
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The urine from each Icidney was negative for leucocytes hut on a slant agar tube 
there grew numerous colonies identified as belonging to the colon group. 

. A grip epidemic was prevalent in Baltimore at this time and the patient had a 
slight head cold at the time of our investigation of the ureters. The day after our 
last investigation her ' temperature reached 102.8° and this was thought to be due 
to a moderate left side pyelitis following the ureteral trauma in the presence of a 
renal bacilluria. Howcvcr_. on February 12 and 13 the temperature ranged between 
101° and 105°, and there were typical signs of moderate consolidation in the left 
lung. There was slight loss of urinary control during these two days of high 
temperature. Blood cultures were negative. The temperature reached normal on 
February 16, but registered 102° on February' 20 and at this time there were signs 
of acute pharyngitis and malar sinusitis. The temperature remained on the normal 
line from February' 26 until the jjatient’s dismissal on March G. During the dnal 
days of hospital convalescence the patient, while sitting, or walking about the ward, 
had occasional slight leakage but controlled this promptly bj' contraction of the 
abdominal muscles. 

She returned at our request on April 12, .and reported that during her first week 
at home there was occasional sliglit leakage which she could readily control. A few 
days later she lifted her 32-pound boy and felt something give way in the region of 
the pelvis and after that she had no real control. At night she retained the urine 
for about four hours and then awakened spontaneously and voided without loss of 
control, but while at her housework in the daytime slie had to wear a pad and did 
not void voluntarily at an}’ time. 

I had neglected to warn the patient against coitus for a definite period after 
returning home, and my fir.st thought after hearing of the failure of the operation 
was that the pj'ramidoplasty straps may have been broken down during coitus. 
The patient stated, however, that coitus had not been resumed until after the bladder 
control had been lost. I believe that control C!in be restored by the comparatively 
simple operation of exposing the field beneath the urethra and then dissecting out and 
shortening the fascial straps. 

Keferenee to Fig. 8 shows lliat tlic straps at their point of crossing 
were fastened togetlier Ity two linen sutures, each of whicli was at- 
tached to the suburetliral tissues, and that the end of each strap was 
then fixed to the deep fascia beneath the pubic bone. In a future opera- 
tion I plan to detach the straps at the X crossing and cany each one 
independently across to its fixation in the subpubic fascia. Each strap 
will be shortened and given as snug a lift against the urethra as seems 
feasible. By this method it is quite conceivable that if an accident were 
to happen to one strap, the other would continue to function with com- 
plete control. , 

When last seen on iMaj^ 7, the patient expressed the desire to wait 
until October for another operation. This conformed with my wishes, 
for plastic work about the urethra or bladder should not be attempted 
at too short intervals. This also gives ample time for a few more 
ureteral dilatations which will mean much for the patient’s future 
health. 

REFERENCES 

Miller, Norman' F.: J. A. M. A. 98: G2S, 1932. See also: TeLinde, Bicliard W.: 
South. M. J. 27: 193, 1934. 
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Such detail classification is unnecessary in routine diagnosis. Hopkins 
and Hesseltine^ found atypical fermentation in a few strains of monilia 
and, therefore, suggested that both the cultural reactions and micro- 
scopic morphologj’’ be utilized where monilial strain identification is de- 
sired. They concluded also that since organic acids were unlcnowi as 
end-products tlie dift'erence between acid or acid and gas in sugar 
fermentation represented only a difference in degree. jMoreover, the size 
of the inoculum may alter tliese reactions appreciably. Fig. 1 shows 
degrees of gas production. 



Fig. 1. — Fermentation tubes with bromcresol purple Indicator. Tubes one_ to 
four read from left to right, (f) No fermentation. (2) Acid but no gas production. 
(5 and Show different degrees of gas production. 

PATHOGENICITY 

Plass, Hesseltine and Borts® reviewed the literature up to 1931. Their 
own data indicated that pregnancy and diabetes mellitus were predis- 
posing conditions for mycotic vulvovaginitis, and demonstrated con- 
vincingly that the sporadic oral thrush in tlie newborn was in all likeli- 
hood the result of contamination from its mother’s fungus-infected 
vagina. Their description of the clinical appearance, sjmiptoms, and 
diagnostic methods is complete. In 1934: by fulfilling Koch’s postulate 
these teachers® proved that these organisms were pathogenic. It was 
stated then (and the importance was stressed) that certain patients of the 
experimentally inoculated group failed to develop the disease, even 




BIOLOGIC AND CLINICAl^ IMPOET OP VULVOVAGINAL 

MYCOSES^ 

H. Close Hesseltixe, M.S., M.D., Chicago, III. 

(From the Department of Ohstciries and Gynecology, The University of Chicago, and 

The Chicago Lying-In Hospital) 

P ATIENTS are priniarilj' interested in the relief of distress. While 
progressive phj'sieians are interested in symptoms, they are con- 
cerned vith the improvement of diagnostic and therapeutic methods as 
well as a better understanding of the entire disease process. Although 
the yeast-like fungi (monilia and erjiitoeocci in particular) have long 
been recognized as etiologie agents of vulvovaginal raj'cosis, the frequency 
of the disease, predisposing conditions, improvements in therapy, and 
mode of action of the organisms have been more completed* investigated 
recently. Perhaps through a better understanding of the biologic action 
of these organisms one may find avenues for approaching other prob- 
lems. Only the monilia and cryptocoeci are under consideration hei'e, 
tliough the terms oidium and torula, respectively, are at times incorrectly 
substituted. 

CLASSLFIGAl’ION AND IDEN'l’IFICATIOX 

The total number of the yeast-like strains with pathogenic propensity 
is still unestablished. Furthermore, the taxonomy is chaotic. The term 
monilia as used here includes those strains Imomi by Benham^ and 
others as 3L albicans, M. Candida, etc., or by Stovall and Bubolz- as Type 
1, 2, and 3. Because endomyces and saccharomyces are discussed in the 
current literature along with the monilia and cryptocoeci, Table I may 
aid in dividing these groups. Monilia develop mycelia and eonidia but 
no spores, while cryptocoeci have eonidia only and no .spores. The 
eonidia appear within twenty-four to forty-eight hours in Sabouraud’s 
culture medium, iilycelia may not develop for days on this medium and 
infrequently special media Avith prolonged incubation may be required to 
bring them out. LikcAvise, asci- or endospores of endomyces and 
saceharomj'ces may develop .sloAAdj’- CA^en upon special media. Benham,^ 
and Beidiam and coAAmrkers,^ StOA'all and Bubolz,- and others have de- 
scribed these procedures fully. The former group of investigators recom- 
mend the giant colony and microscopic appearance for identification, 
Avhile the latter urge the use of the cultural characters in galactose, 
saccharose, lactose and calcium milk especially for the types of monilia. 

’Read at the Sixty-Second Annual Meeting- of the Americ.an Gynecological .Societj'. 
held at Swamp.‘?cott, Mass., May 31 to June 2, 1237. 
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are symptom free. If specific infections, as gonorrhea and tricho- 
moniasis, are excluded, the relationsliip between symptoms and positive 
cultures is even more striking. 

The incidences in the mmpregnant .series aiv^ com])aratively low, vary- 
ing from 7 to 16 ]|)er cent. The Ilealtli .Service gi'oup included only 
those witli .special comidainls while llie clienis of the Douglas Smith 
Foundation wei’o generally normal women. The deviation might be 
explained in part upon economic and h.vgicnie levels, particularly since 
Todd^" found 18.2 per cent of normal women harboring M. alhicam in 
the mouth and throat and Benham and Ho])kins'’ found 80 per cent of 
jiormal individuals to have yeast-like oi-ganisms in the mouth and feces. 



Fig-. 2. — Glycogen-like material in vaginal epithelium demonstrated by Best car- 
mine stain. X1200. (After Adair and Hesseltine.) 


Other sources of fungous infection, as the husband, clothes, or instru- 
ments, seem less likely. 

INFLUKXCE OF CHANGES IN THE VAGINAE EPITHELIUM 

Adair and Hesseltine,” Karnaky,^^ Davjg Pearl,^® and others have 
demonstrated the increased glycogen-like material in vaginal epitheliiun 
during pregnancy. The amount of this cellular content may be esti- 
mated microscopically when the biopsy specimen is fixed in absolute 
alcohol and stained according to the Best carmine technic. Fig. 2 shows 
a magnification of several hundred times and is self-explanatory. This 
increased source of earbohj’-drate, since it produces apparently a more 
favorable environment, may logically explain the increased incidence of 
fungi in the vagina. Conversely, the sudden loss of this material at 
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tJiougli tlie organism might be harbored for a considerable i)eriod. This 
observation supports the vien' tliat mj^cotic carriers do exist. So far, 
endomj’-ees have not been definitely found in the vagina, and saccharo- 
myces are supposed to be nonpathogeuie. 

TabijE I. Microscopic Mori’Iiolocy 



MYCEIAA 

CONIDIA 

endospores 

Monili.a 

Pre.sent 

Present 

Absent 

Cryptococci 

Ab.scnt 

Present. 

Absent 

Saccliaroinyce.s 

Itutlinieiitary only 

Present 

Present 

Endoniyce.'^ 

jf^rcKcnt 

Present 

Present 


Differential Cultural Characteristics 


^lonilia 1 

QALACTO.SE 

saccharose 

I.ACTOSE 

CALC. iMILK 

Type I 1 

Typo II iStoyall & Eiibolz 
'I’ype lllj 

Eiuloniyces 

Cryptococci 

Acid 

Acid gas 
Acid gas 
Acid gas 
' 0 

Acid 

Acid 

Acid gas 
Acid gas 

0 

0 

0 

0 

Acid gas 

0 

0 

Coagulation 

0 

0 

0 


INCIDENCE 

Table II presenls a varied incidence of fungi in the adult human 
vagina. The patients of Plass and others' at the University of Iowa 
were mostly indigents from rural communities. In contrast, the patients 
studied liy Woodruff, Hesseltine and Phillips®’ ® at the University of 
Chicago were almost solely urban. The incidences in the obstetric 
patients varied in Chicago from about 15 per cent at the Chicago Lying- 
in Clinic to 41 per cent in the colored patients at one of the Chicago 
L.yiug-in dispensaries. The white patients at this same disiiensary had 
33 per cent positive cultures, a frequency not much lower than in the 
University of Iowa series. Positive cultures are found far more com- 
monly in ])aticnts complaining of vulvar irritation than in those who 

Table TI. Incidence of Fungi in Pregnant and Nonpregnant Patient.s of 

Various Types 




PREGNANT 


NOT PREGNANT 


TYPE OF 

TOTAL 

POSITIVE 

TYPE OP 

TOTAL 

POSITIVE 


PATIENT 

CASES 

CULTURES 

PATIENT 

CASES 

CULTURES 

Plass, Ports, 
Hesseltine 
, (S.V.I.) 

Hospital 

232 

87 (37.5%) 

Hospital 

320 

35 (11%) 

yard 

18 vulval ir- 
ritation 
184 no irrit. 

27 (56.0%) 

60 (32.0%) 

Avard 

1 

118 vulval 
irritation 
202 no 
irrit. 

21 (18%) 

14 ( 7%) 

Woodrutf 

Lying-In 

Hospital 

152 

22 (14.5%) 

Univ. 

Health 

Service 

37 

6 (16%) 

Hesseltine 
Phillips 
(H. of C.) 

’ ^ 

Stockyards 

(white) 

Stockyards 

(colored) 

150 

100 j 

50 (33.0%) 

41 (41,0%) 

Douglas 

Smith 

Pound. 

73 

8 (11%) 
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INPLUENCE OF GLUCOSE 

If glucose did directly produce this tissue reaction, tlie clinical picture 
could be duplicated by washing the vulva with glucose solution (Table 
III), Consequent!}'-, nine patients free from -Yulvovaginal fungi and 
without local disease received 250 c.c. of a 10 per cent glucose (aqueous) 
solution as a vulval irrigation 5 times daily. These treatments were 



Fiff. 4. — G. S. 79243. Diabetic patient with mycotic vulvitis involving the introitus, 
labia minora and medial aspect of labia majora. 


given for three to twenty-two days (average ten) and in not one did 
symptoms develop or the tissue change. Five patients -ttith mild vaginal 
mycosis or with fungi present in the absence of symptoms received 
the same treatments for one to five days (average three) . All five of 
these women either developed a vulval mycosis or had the .symptoms of an 
existing mycosis aggravated. 
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parturition leaves a less favorable environment and accounts for the 
sudden loss of symptoms. Peculiarly enough, immature girls are not 
known to have vaginal mycosis, and postmenopausal women rarely de- 
velop tliis disorder. The fact that gl 3 ’’eogen-like material is present in 
lesser amounts in the premenaemie and postmenacmic vaginal epithelium 
lends additional sui)port to the idea that its presence or absence is asso- 
ciated witli an increase or decrease, respeetivebv, in the mj'-cotic infections. 
Adair and associates”’ have described the histopathologic picture of 
the vaginal epithelium in normal patients and in those with mycosis, 
trichomoniasis, and senile vaginitis. 

INFLUENCE OF DIABETES JIELLITUS 

One of the complications of diabetes mellitus in adult females has been 
a condition called “diabetic vulvitis.” It is still stated by many that 
the glucose or irritating substances in the urine are responsible for the 


Fun^i Pres enf | | Fun^i Absent 


Vulvihb Absenf 


Total 
40 cases 


r2.5 % 


Vulvih‘5 Presenb 



Total 
57 cases 


95% 


Fig-, 3. — ^Incidence of fungi in diabetic -women. 


tissue reaction. The data of Plass and coworkers,^ and Hesseltine’s and 
Campbell ’s^^ are pooled to illustrate better the incidence of monilia and 
eryptoeoeei. In all, 97 adult diabetic patients were cultured by the usual 
method for fungi (Pig. 3). One group consisted of 40 adult patients 
Avithout vulvitis and only 5, or 12.5 per cent, had yeastlike organisms, 
an incidence about equal to that in the average group of nonpregnant 
women. On the other hand, 54, or 95 per cent, of the 57 •with vulvitis 
netted positive cultures. One of the 3 negative patients was menstruat- 
ing and the other 2 had used local medications before coming to the clinic. 
Unfortunate!}^ an opportunity for repeating these cultures did not occur. 

The clinical appearance of this entity varies moderately, and at times 
may resemble certain stages of Isuaurosis (Taussig^®) or chronic atrophic 
dermatitis (Adair and Da-vis^®), although neither of these pictures 
(Pigs. 4 and 5) illustrates this similarity well. Because a few diabetic 
females develop -vulvitis and seek relief, it is imperative that the former 
disease be excluded in every patient suffering from mycotic vulvitis. 
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Table III, Tis.sue Eeactions of Vulva and Vagina to Glucose in Nondiaijetio 

Wojr.EN 




1 DAYS TREATED 

TISSUE CHANGES OR 
SYJIPTOMS 

DOSAGE . 

FUNGI 

PER 

PATIENT 

AVER- 

AGE 

125 grams daily wasli 

Absent (9 cases) 

3-22 

— 

None 

125 grams daily wasli 

Present (5 cases) 

1-5 

H 

Increased or induced 
mycosis 

Glucose powder 

Absent (4 cases) 


12 

None 

Glucose powder 

Present (5 cases) 


4+ 

Increased or induced 
mycosis 


THERAPY 

When the patients can receive vulvovaginal topical application 3 to 
6 times h week, good results are obtained by using 1 or 2 per cent aqueous 
gentian violet solution as recommended by Plass and others,^ Karnaky^^ 
advocates the use of a 5 per cent gentian violet in an alcoholic vehicle. 
The Chicago L 3 ''ing-in Clinic patients ob,ieet to such alcoholic concentra- 
tion and often are unable to make frequent trips for local treatment. 
Several tjqies of medicated douches failed to cure or even give much 
relief. 

According to Hesseltine and Noonan,^" beneficial results from acid 
and allialine douches are highly improbalde since these fimgi tolerate 
pH ranges from 2.5 to 8.5 vdth increased cell groirtli. Even at a pH 
level of 9.5 the fungi were not destrojmd promptly (Table IV). 

Table IV. Colony Count After Twenty-Four Hours in Poured Plates (Inocula- 
tions From Twenty-Two-Hour Glucose Broth Cultures). Average of 
Duplicate Tubes. Each 0.02 c.c. Had 200 Cells in 
Original Inoculation 


pH 

F40 

101 

119 

120 

147 

149 

152 

155 

156 

157 

2.5 

5,570 

406 

436 

oc 

821 

cx 

628 

12 

424 

cc 

5.5 

oc* 

oc 

oc 

oc 

cc 

oc 

oc 

oc 

oc 

cc 

7.5 

- 

oc 

3,904 

- 

cc 

- 

oc 

2,745 

oc 

- 

8.5 

72 

oc 

1,384 

oc 

oc 

oc 

cc 

2,170 

2,500 

1,700 


* = not run oc = innumerable (After Hesseltine and Noonan.) 


Hesseltine and Hopkins^®’ studied 86 materials for fungicidal 
potency. The folloiving general groups indicate the comprehensive 
nature of the studj’-.- 11 acids, such as picric and salicylic; 10 dyes; 
24 halogens, as element and combined iodines, organic and inorganic 
chlorine; 23 other metallic compounds, as arsenicals, mercurials, etc.; 
11 other organic substances, as cresol, thymol, etc. ; and 7 vehicles. When 
human serum and cells were added to the test solutions only a few 
substances warranted further study. By testing the fungicidal action 
on several yeastlike strains, element iodine was demonstrated to be the 
most potent and consistent agent. This confirms the reports of 
Emmons,^” and Woodward, Kingery and Williams.^^ However, iodine as 
such is too irritating in the necessary dosage for vaginal therapy. Dieek- 
maun and Hesseltine®^ found the liberated iodine from potassium iodide 
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Another series was then treated by inserting 4 to 8 gm. of glucose 
into the vagina daily. Four fungns*frce patients were treated seven to 
twenty-one days (average twelve days) without producing symptoms 
or tissue alteration. Five fungus carriers received tlie same treatment 
for two to seven daj-s (average 4+ days), and every one had either an 
increase in severity of mycotic s 3 unptoms or induction of mj'-cosis. 



Eiff. 5. — E. R. 76893, Mycotic vulvitis limited to labia minora with leucoplakia-like 

area in interlabial fold. 


The influence of ketone bodies has not been evaluated. In any event 
glucose alone did not cause tissue reaction, but in the presence of fungi 
it increased or induced distress. Certainly then, glucose may provide a 
more favorable medium, and thus may indirectly be the cause of the 
vulvitis. Nevertheless, the fmigi as shown above are the responsible 
agents. Therefore, since the term, “diabetic vulvitis” is incorrect, it is 
suggested that “mj^cotic \aflvitis” or “fungous vulvitis” be substituted. 
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of controlling tlic vaginal gl 3 ’-eogen-like material in pregnancj^ remains 
undiscovered, and even such an alteration might predispose to other 
complications more serious. 


BIOLOGIC ACTION 

Perhaps the metabolic behavior of these jmastlike organisms ma.y re- 
veal an entirely' different approach, or at least aid in a hetler under- 
standing of this and similar disease processes. 

The sulistance producing or mechanism resulting in irritation 
(pruritus primarily) and tissue reaction is unestablislicd. 

Neuberg and his coworkers-’ have established some fermentation 
schemes of the jmasts on glucose. Tlieir data show an oxido-reduction 
process, which appears to be simultaneous and continuous (Table VII). 
Tautomeric shifts are deserilied also. Since thej" found 5 t.ypes of 
fermentation (Table VIII) one ma.y anticipate ollier.s, espeeiall.v in vivo. 

Table VII. Peumextation’ Schemes 


T.vpc I — Neuberg 

(a) = 2H,0 + 2CH,:C(OH)-CHO (metliylglyoxal) 

(b) CH,:C(OH) -CHO H, + H,0 = CH,(OH) -CHCOH) -CH.COH) (glycerine) 

+ II + 

CH,;C(On)-CHO 0 = CH,:C(OH) -COOH (pyruvic acid) 

(c) CHj-CO-COOH = CO, + CH,-CHO (acetaldeliyde) 

(d) CH,-CO-CHO 0 = CH,-CO-COOH (pyruvic acid) 

+ II 

CH/CHO H, — CII-CII„OH (ethyl alcohol) 


Table VIII. Feumextatiox Sc-iiemes 


Type II — Neuberg and Eeini'urtli 
CcH.,0„ * = CH, • CHO + CO, + C,H,0, 
(acetaldehyde) (glycerine) 

Type III — Neuberg and Hirscli 

2CeH,,0„ + H,0 = 2C,HP3 + 2CO. + C„H,OH + CH, • COOH 

(glycerine) (acetic acid) 


CoH^^Oc 


CoH.,0„ 


Type IV — Neuberg and Kobel 
CH, • CO • COOH + CH,OH • CHOH • CH,OH 
(pyruvic acid) (glycerine) 

Type V — Neuberg and Kobel 
= 2H,0 + 2CH. • CO • COOH (pyruvic acid) 


Nevertheless, some of those intermediaiy products may well be re.spon- 
sible, as acetaldehj’de or pju’uvic acid, for the sjonptoms and tissue re- 
action of -vuilvovaginal mj^cosis. In Tjq^e I fermentation, water and the 
enolic form of methjdghmxal are first produced from glucose. One 
molecule of methjdgljmxal is reduced and hj^drolized to glj^cerin while 
another is oxidized forming enolic pj-ruvie acid. After a shift to the 
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and potassium iodate a potent fungicide. The equation in Table V gives 
the chemical reaction. In vivo tlic vaginal acids arc used to complete 
the reaction. To cany each mole of iodine freed, a mole of potassium 
iodide is necessaiy. Thus S moles instead of 5 of potassium iodide to 
one of potassium iodate is the correct ratio. By weight this is 6.2 to 1, 
and the theoretical yield is 49.3 per cent iodine li]3erated. Since this 
chemical reaction in solution is sudden, and iodine is prone to burn, 

Tabi.t: V. LinKKATr.n rou Vaginal ruNciciDAT. Tiikrapy 

KIO, + 5KI + GHCl = GKCl + aH,0 + 3L 
To keep Iodine in soluiion one mole of ICI is added for each mole 
of Iodine liberated 

IKIO, + SKI yields theoretically 40., hy veight I, 

Approximate molar weights and ratio per unit weight 

lKrO,(214) :SI':r(1.^2S) : :1 :C.2 

TJie vaginal acids are utilized to compleic this reaction 


this mixture is diluted with neutral kaolin and dispensed in gelatin 
capsules. To guard against the premature liberation of iodine by acid 
impurities with the kaolin, this diluent is treated with ammonia and 
then di’ied to remove tlie excess. Capsules of 00 or 000 size contain 
approximately 0.125 gm. of the potassium iodide-potassium iodate mix- 
ture. The buUv of the content is kaolin. This allows for gradual solution 
and thus a gradual liberation of iodine over a longer period. Better re- 
sults than with weekly or semiweekly application of gentian violet have 
been obtained by painting the vagina with diluted Lugol’s solution 
(using the strongest concentration the patient can tolerate without dis- 
comfort, usually one-fourth strength) once a week, and the patient in- 
serting 2 of these capsules in the vagina each night. Table VI indicates 
that generally patients can be cured within a period of several days or a 
few weeks. The results have been about the same for the pregnant and 
nonpregnant patient. The improved patients eitlier discontinued therapy 
or delivered before comiiletion of treatments. 

The problem is not onty to cure but to prevent re-infections. Further 
study is in progress along both of these lines. Wlien and if patients 
receive treatment as Plass and others recommend,^ there is no particular 


Table VI. Results of Potassium Iodate — Potassium Iodide as Fungicidal 

Agents 


patients 

NO. TYPE 

TREATMENTS 

NUMBER AVERAGE 

RESULTS 

20 Ob. 

1-9 

3.5 

15 Cured 

5 Relieved 

8 Gyn. 

2-6 

3.4 

7 Cured 

1 Relieved 


reason for another method. Our data so far do not reveal any par- 
ticularly promising combined iodine preparation. Perhaps in vivo 
response may be somewhat different from in vitro. Satisfactory means 
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DISCUSSION 

DR. 'WILLARD R. COOKE, Galveston, Texas. — The determination of the im- 
portance of the cell-content of glycogen constitutes the most interesting and immedi- 
ately practical phase of Dr. Hesscltine’s work. There are four very commonly en- 
countered conditions whose cardinal symptom is pruritus: trichomoniasis, the 
mycoses, senile and diabetic vaginitis. In each of these the mode of elimination of 
the causative factor ditfers widely, and some of the accepted modes of treatment of 
the one condition will make another wor.se. Trichomoniasis calls for treatment which 
brings about a low vaginal pH with an excess of glucose. Senile vaginitis is best 
treated with massive doses of estrin, which may create a high cell-content of glycogen. 
An excess of free glucose or of cell-glycogen creates an optimum condition for the 
growth of mycotic organisms. Hence it is necessary to make an accurate diagnosis 
before treatment is instituted. 

In the case of mixed conditions, which are common, it is necessary to use good 
judgment in the choice and sequence of the therapeutic measures employed. We 
have found that it is best to eliminate the mycotic infection before proceeding to 
treat trichomoniasis with organic acid and glucose, or senile vaginitis with estrin. 
Fortunately, this is usuallj' rather easy, through the use of gentian violet. Dr. 
Hesseltine’s free-iodine treatment should be equally appropriate and represents a 
distinct advance in the management of persistent mycosis and the early stages of 
mixed conditions. 

I am very glad to see that Dr. Hosseltine says that the exact identification of the 
mycotic organisms involved in a given case is unnecessary. 5Iost doctors are rather 
inclined to “shy off” from the attempt to diagnose mycotic vaginitis, because they 
are under the impression that this requires an elaborate technical equipment. If the 
profession at large could be convinced of this mistaken idea, a great deal of unneces- 
sary suffering could be eliminated. 

Dr. Hesseltine's report of the relative frequency of mycotic infections in the 
pregnant, the nonpregnant, the premenstrual, and the adolescent groups, and in 
the pruritic and nonpruritic subgroups, coincide closely with our own observations. 
On the other hand, we have found mycotic vaginitis quite common in the immediate 
puerperium and in the pre- and postmenopausal gi-oups. 

DR. EVERETT D. PLASS, Iow^a City, Ia. — We have now accumulated suf- 
ficient data to cause us to eliminate that old name of diabetic pruritus vulvae and to 
utilize the etiologic nomenclature. It has been shown beyond question that the 
fun^ can produce vulvitis and vaginitis, and in diabetic patients, the irritative 
symptoms are due not to the presence of glucose in the urine, but rather to the 
growth of the fungi in the sugar. In these diabetics with vulvar irritation, relief 
can usually be given in one of two ways. Almost immediate relief can be pro- 
duced by application of one of the fungicides, or the same result can be obtained in 
the long run by treating the diabetes. 
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kelo form, ijyruvic acid yields carbon dioxide and acetaldehyde. A keto 
metliylgljm'al and acetaldeliyde are oxidized and reduced respectively 
into pyruvic acid and ethyl alcohol. Thus the process continues. Types 
2, 3, 4, and 5 yield these produels and acetic acid by other schemes. 

Friedemann and StenhousC'’ found that pathogenic monilia and 
cryptococci i^i-oduced ethyl alcohol a.s j'eadily as brewers’ yeast. This 
observation suggests that the monilia and cryptococci may have a 
similar biologic action, but with a trend toward the production of par- 
ticular inteianecliary or end-i)roducts which are resi3onsible for the 
clinical entity. Since some features of certain stages of kraurosis and 
some types of mycotic vulvitis are similar, one may ask if there is not 
the possibility that in mycosis the precipitating factor is extrinsic and in 
kraurosis it is intrinsic. 


CONCLU.SIONS 

1. Some of the recent contributions to monilial and cryptoeoccie 
vulvovaginal mycosis are reviewed. 

2. A method requiring fewer office visits for treating vaginal myeosis 
is described. 

3. It is emphasized that the term “diabetic \n.ilvitis” is incorrect, 
since it is apparently a mycotic infection, and it is suggested that 
“mycotic vulvitis” or “fungous vulvitis” be used instead. 

4. Glucose as such causes no irritation but produces a more favorable 
medium for the monilia and cryptoeoeci. 

5. Every patient with m.yeotic vulvitis should be examined for diabetes 
mellitiis, and every diabetic patient with ^mlvar symi)toms should be 
examined for mycotic infection. 

6. The similarity of certain stages of mycotic vulvitis to kraurosis 
is mentioned. 

7. Neuberg and eoworkers’ scheme illustrating mechanisms of fermen- 
tation of glucose by fungi is discussed in relation to biologic behavior. 
Such intermediary products as acetaldehyde or pju’uvic acid may be 
responsible for the s 3 nnptoms and tissue clianges. 

8. It is suggested that the fungi produce the precipitating factor 
extrinsicallj’^ for the tissue reaction, while in such diseases as kraurosis 
it maj’- possibl}’’ be intrinsicallj’’ liberated. 
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ANALGESIA AND ANESTHESIA AND THEIR BEARING UPON 
THE PROBLEi\r OP SHORTENED LABORS' 

Arthub H. Bill, M.D., Cle\t3lan'd, Ohio 

I T IS very interesting to note the reaction of memhers of the medical 
profession toward the question of painless labor at various times dur- 
ing the last two or tliree decades. There was the period during which 
either nothing was given to relieve pain or merely a little chloroform 
as the head was being horn and when in national obstetrical society 
meetings there was bitter oiiposition to proposals for relief of pain, all 
kinds of arguments, some quite silljq being made against .sucli proposals. 
In years following, a continually increasing number of obstetricians 
had a more or less favorable attitude toward painless labor and instead 
of opposition there were efforts to develop new methods for relief. 
Many were suggested, perhaps in most eases too much stress being laid 
upon the individual procedure, even to the extent of making it a fad for 
the laity. Much that is disgusting has been published in laj’- journals. 
More recently we have heard renewed opposition to painless labor in 
medical circles. Bad results of childbirth have been attributed to 
analgesia and anesthesia, when in reality they were due to bad judgment 
or technique of poorly trained phy.sicians. Unfortunately this has been 
quoted in lay journals, all to give the laity a very wrong impression of 
the real facts and values. Through all these years my associates and I 
have continued, unswayed by thc.se discussions, to relieve all pain of 
labor and delivery, from start to finish, to the fullest extent of our 
ability to do so. Painless labor is not an experiment nor has it been 
considered such at the Cleveland Maternity Hospital during the last 
twenty or twenty -five years. From the results obtamed in a verj' large 
number of cases avc have no doubt as to the safety and effectiveness of 
our relief methods and have never had anj’- hesitancy about continuing 
them but have rather been amazed at groundle.ss arguments against such 
procedures. 

It Avotild seem that in spite of some unfavorable opinion the real ques- 
tion today is not whether to make labor painless but how to do this in the 
best Avay. The chief mistake of those aa'Iio have advocated an,A^ particular 
method has been the attempt to make of it a means of conducting the 
entire labor painlessly. For example one may adAmcate morphine- 
scopolamine, colonic ether, paraldeh 3 ’'de, the various barbiturates or 
aA^ertin as if any one of these Avere a method in itself sufficient. No one 

•Read at the Sixtv-Second Annual Meeting- of the American Gynecological Society, 
held at Swampscott, ‘Mass., May 31 to June 2, 1937. 
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Wo havo continued using gentian violet because it is simple, is in itself nonirri- 
tating, and is generally ofTcctivo. In tlio majority of our patients from one to three 
applications will give marked relief and soinclimcs olToct a permanent cure. It is 
interesting, however, to know that in the more stubborn cases iodine preparations can 
be emploj'cd. Wo should boar in mind that there arc available for vaginal insertion 
capsules which contain gentian violet. Hence even that form of therapy can be car- 
ried out by the patient independently. 

The main problem in thorapj' for most patients is that of atfording immediate 
relief and there is no question that gentian violet and the iodine preparations are 
clTcctive in relieving irritation. The further problem of curing the patient com- 
pletely is obviously diflicult in some cases because of the jmssibility of reinfection. 
In the majority of our cases we have had no clue as to the mode of infection, and 
I am curious to know whether Dr. Hosscltinc's recent studies have pointed in any 
way to the answer of that i)roblcni. In the wives of diabetic husbands, wo some- 
times find a very logical explanation for the mj’cotic infection of the wife since 
the husband may haA’O a marked mycotic infection of the genital organs. 

DE. EGBERT A. EOSS, DuaiiAxr, H. C. — We havo been impressed with the fre- 
quent findings of Monilta albicans unassociated with clinical manifestation. This 
led Jones to study the cuHural and morphologic characteristics more closely, and he 
has established a new species which closely resembles albicans but does not give 
symptoms nearly so often. This strain has been named MoniUa stcllatoidea. It 
varies from the MoniUa albicans in five definite ways. It does not produce acid in 
saccharose. It is similar in other fermentation tests. On slide culture it rarely pro- 
duces chlamj’dosporcs. On the blood agar plate the culture is star-shaped. When in- 
jected in the rabbit it does not cause death. It will not agglutinate in Monilia 
albicans serum. 

Where there is any doubt as to the causative factor in vulvovaginitis, we resort 
to an intradermal test. Where the monilia is the causative factor, a local reaction 
will develop within a few hours and persist for as long as forty-eight hours. 

In the more refractory patients, that is, those who have been treated over a long 
period of time by many difl'cront agents, we have employed vaccine therapy. Usually 
a definite reactivation of the process in the vulva occurs and persists until the patient 
is desensitized. 

DE. ARTHUE H. CURTIS, Chicago, III— I would like to ask if Dr. Hesseltine 
has used sulfanilamide in the treatment of this condition. 

DR. HESSELTINE (closing). — It is true, of course, tliat we do not have a safe 
and adequate way of controlling the glycogen content of the vaginal epithelium. 
Since this predisposing state cannot be avoided, curative and prophylactic means 
must be used. 

As regards the possible sources of infection, Todd and others have found an 80 
per cent frequency of fungi in the oral and intestinal tract. Thus a source through 
fecal contamination exists and is probable. Other patients may be carriers with the 
disease developing only when conditions are favorable. 

I have not recommended the potassium iodide-potassium iodate mixture to replace 
gentian violet, so far it is recommended only for the patients that cannot be treated 
according to the ordinary method with gentian violet. 

We have had no experience with sulfanilamide, the drug mentioned by Dr, 
Curtis, The mercurial, arsenical, and other compounds have been less efiSeacious 
fungicides. In vitro, at least, the element iodine possesses the greatest fungicidal 
potency. 
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and a half hours have already elapsed and the decision as to whether 
or not to give the dose is based merely on an estimation that not much 
more than one and a half hours additional will pass before the birth. The 
decision is commonly made with the aid of a rectal examination. 

Tlie scheme of dosage is as follows : 

Morphine gr. % as soon as pains seem to liurt with no regard for the 

Scopolamine gr. amount of dilatation. 

Scopolamine gr. after forty-five minutes. 

Scopolamine gr. y^gg after another forty-five minutes and every hour and a half 

thereafter until discontinued. 

As a rule, morphine is not repeated but in some cases, after several doses 
of scopolamine have been given, if the pains are unusually hard and the 
patient seems likelj’’ to feel tliem, an additional gr. is given. This is, 
however, in the exceptional ease. 

It is apparent that the observance of the three-hour rule makes 
scopolamine quite impracticable for use in eases of multiparas and as 
much as I regret this I have not felt safe in using it in such eases. The 
exception is the occasional case in which with slow dilatation and a rigid 
cervix we may decide, after watching, that the labor will simulate that 
of a primipara. In these eases a single dose is sometimes given to supple- 
ment the other method which is being used. 

While nothing quite takes the place of scopolamine for primiparas, 
there is not such a striking difference between some of the better methods 
to be used for multiparas. I refer chiefly to sodium araytal, pentobarbital, 
colonic ether and paraldehyde. I put them in this order, as in my 
opinion this is the way they should be rated. Sodium amytal is used at 
the Cleveland Maternity Hospital almost routinely as the medication for 
multiparas. There is very little difference between the action of sodium 
amytal and that of pentobarbital. Pentobarbital acts a little more 
quickly and wears off sooner. Therefore sodium amytal, the effect of 
which last longer, is to be preferred, for repetition of the dose will not 
as a rule be necessary. Sodium amjffal also lends itself to combination 
with other sedatives far better. A maximum dose is not given. We 
do not vary the dose with the body weight but give 9 gr. at the begin- 
ning of labor. This would be an average dose and seems sufficient. 
It is given by mouth, but if an additional dose is necessary after several 
hours, it is given by rectum, usually being 6 gr. The effect ordinarily 
lasts at least three hours. In using sodium amjffal in cases of multiparas, 
we do not fear fetal asphyxia and therefore, we do not observe the three- 
hour rule as in the use of scopolamine. We have no hesitation in giving 
sodium amytal before cesarean operations. 

While results fairly comparable to those obtained from scopolamine 
are seen with sodium amytal, it cannot be said that there is as consist- 
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is eiliirely satisfactory. They slioiild all be tlioiiglit of as adiiiinstrations 
lo be given preliminary to analgesia by inhalation methods and general 
anesthesia. They arc only suitable for the first stage of labor. The 
latter part of labor is conduclcd in a far better ivay with inhalation 
anesthesia. In otlicr words late in labor tlie degree of amnesia or anes- 
thesia should be under the complete control of the ane.sthetist who can at 
will deepen or lighten the ancstlicsia according to tlie demands of the 
individual case and not be handicap})cd by the action of a drug Avhich 
may jn-oducc deep hypnosis and will only bo eliminated after a lapse 
of time. If the action of the drug which has been given to cause amnesia 
has practically or entirely worn off by the time of delivery there is a 
di.stinct advantage. Tlie importance of this varies Avitb the drug used 
being greater, perhaps, in the ca.se of morphine-scopolamine than in 
the otliers but applies .sorncwliat to all. The liasis of our routine jiractice 
is, therefore, to consider medication as essentiality suitable for the first 
stage or a little less and the general anesthetics for tlie second stage and 
latter part of the first stage. 

There is much difference of ojiinion as to the relative merits of differ- 
ent forms of medication. In contrast to etises in which no relief is 
offered they are all good. However, after trying most of them, experi- 
ence has given me more confidence in some tlian in others and our pro- 
cedures are based upon this experience. I cannot find any mctliod of 
premedication which is so uniformly satisfactory in cases of primiparas 
as morphine and scopolamine. In it I have found a method which does 
not interfere with the progress of labor and as we use it, is safe for 
mother and baby and very consistently leaves with the patient little or 
no. recollection of tlie entire labor. The completeness of its action in 
this respect is not equalled by other medication. Criticism of scopola- 
mine as a cause of fetal mortality is undoubtedly due to the manner in 
which it is used. I refer especially to attempts to make of it a method 
for eonducling the entire labor and giving it in the second stage and in 
the most uncerlain labors of multiparas. If this is done the babies will, 
in a certain number of eases, be in a state of serious apnea. Realizing 
its limitation in this respect we have adhered to a definite rule, that 
scopolamine should not be given within at least three hours of the ex- 
pected time of birth. The observance of this rule has probably, to a 
very large extent been responsible for our uniformly good results from 
the use of scopolamine in more than 20,000' cases. When the three-hour 
rule is observed, the baby shows no serious apnea. We very frankly do 
not believe that we have lost any babies as the result of this procedure. 
It is seldom difficult to time the administration to conform to this rule. 
For example after the first three hypodermics, which are given forty- 
five minutes apart, i/^oo gi’. of scopolamine is given hypodermieally every 
one and a half hours until discontinued. When the next dose is due, one 
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As iirevioiisly staled one should not depend upon medication entirely 
for the relief of pain. As the pains become harder, it is better to supple- 
ment this by inhalations of a general ane.sthetic given at first merely 
during the uterine contractions as analgesia, later on continued lightly 
between contractions and eventually deepened to anesthesia for the 
delivery. Clever administration of the general anesthetic is really the 
most important part of the conduct of painle.ss labor. However, in- 
halation analgesia alone is not entirely satisfactory without the basic 
medication which tides over the interval between pains and has a decided 
quieting effect on the patient and does away with the disagreeable sensa- 
tion of repeatedly going under and coming out of the anesthetic. The 
result of the combination is an unbroken period of amnesia. As the 
medication wears off later in labor, it is important that enough anesthetic 
be given to prevent the patient from at anj^ time becoming conscious of 
what is going on and thus preventing any break in the continuity of the 
treatment. To give just enough anesthetic to relieve pain and not slow 
the labor is a real art, but is accomplished in a remarkable manner by an 
anesthetist also trained in obstetrics who has an understanding of the 
greatly varying aetioii of the uterus in different labors and of the emer- 
gencies which may arise. We believe that the ideal anesthetist is the 
nurse anesthetist who has previously had re.sponsibility in obstetric 
surgery. 

The administration of ether for analgesia and only during contractions 
should be given with a closed cone so that a sufficient amount may be 
given in the shortest time. Drop methods are altogether too slow for this 
purpose. Mucli of the success also depends upon the alertness of the 
anesthetist in anticipating the pains. This is accomplished by keeping a 
hand on the patient’s abdomen and applying the anesthetic as soon 
as the uterus begins to contract, which is usually before the patient 
shows any other evidences of the onset of pain. If the anesthetic is 
applied only after the patient complains of pain, it is too late to give 
satisfactory relief. 

The proper choice of the anesthetic to be used in each case is impoi’- 
tant. From a strictly obstetric point of view, we may divide anesthetics 
into two classes, first, those which tend to cause relaxation of the uterus, 
and second, those which are relatively nonrelaxing. Both kinds should 
be available for use during labor. Ether is a good example of the first, 
while nitrous oxide and oxygen represent the second. AVe consider these 
the most satisfaetoiy from the standpoint of safety and effectivene.ss. 
Tracings showed that when ether is given only for analgesia there is 
no appreciable effect on the utei-ine contractions. However, if ether 
is given to the point of .surgical anesthesia, it is possible to slop the 
contractions entirely. Nitrous oxide caused no diminution of uterine 
contractions when used for analgesia, and even when the patient was 
under deep anesthesia, it was not possible to cause complete relaxation. 
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eiitly the same eomiilete obliteration of the consciousness of tlie entire 
labor. In this respect we have, however, found it to be a method ivhich 
gives more uniformly satisfactory results than either paraldehyde or 
colonic ether. 

The effect of these various drugs upon the progress of labor as sliown 
by tracings of uterine contractions was studied b.y Dodek and later by 
Moore while on my service at tlie Cleveland Maternity Hospital. Fol- 
lowing is a brief summaiy on their findings. 

In established labor scopolamine has no appreciable eftect upon the 
uterine contractions. The initial dose which is combined with morphine 
will probabl}’’ give a morphine action which is a moderate depression in 
the intensity of a few contractions. The action of morphine is quite 
variable, clinical experience being that it sometimes hastens dilatation. 
The slight and temporary effect is over by tlie time tlie next dose is given 
and tlie contractions become as .strong as before and remain so while 
scopolamine alone is given in the subsequent doses. 

. Sodium amytal does not diminish the force of uterine contractions 
nor interfere with complete relaxation between them. Dilatation pro- 
gresses very normally. 

Colonic ether has very little effect upon the uterine contractions when 
combined with quinine. We use it supplementary to morphine and 
scopolamine or sodium anijdal in some of the more prolonged labors 
in which, without it, inhalation anesthesia would be necessary over an 
impractical length of time. It is not often used as a primary medica- 
tion and is limited to the first stage of labor. 

The effect of paraldehyde is a temporaiy diminution of the intensity 
and duration of uterine contractions; however, this effect is usually quite 
brief, the contractions regaining their jirevious character within a half 
hour. Its sedative effect is quite variable in different patients. 

The effect of avertin is a prolongation of the intervals between the con- 
tractions. Furthermore, its analgesic effect is of too short duration to 
make it worthy of serious consideration. 

Comparing the effects of the first four, morphine and scopolamine, 
sodium amytal, colonic ether and paraldehyde, we cannot say that with 
any one of them there was enough interference with uterine contractions 
to make it unsuitable as an analgesic. Our selection of one in preference 
to another is therefore based lai’gely on the consistency and complete- 
ness of its action in causing amnesia and analgesia. 

Scopolamine and sodium amytal constitute the basic medication which 
we use for preliminary analgesia and are in therselves sufficient for this 
purpose in the average ease. However, we use many combinations in the 
more difficult c^ses, according to their demands, and do not adhere 
strictly to the original method if the patient does not seem to be entirely 
relieved of pain. 
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Many of the nervous symptoms of pregnancy, including nausea and 
vomiting, have undoubtedly been due to or aggravated by a dread of 
an event whicli the patient has been taught from girlhood to think of 
as a terrible ordeal. In a community in which the patient knows tliat 
she will not suffer during her labor, much of this is eliminated and 
lier mental state is greatly improved. However, the outstanding ad- 
vantage is seen in the control of the latter part of the labor and delivery 
by the anesthetist, Avho can by the proper selection of the anesthetic 
and the careful regulation of the amount administered control at will 
the force of the uterine contractions. Tiie following typical cases illus- 
trate the advantage of being alwaj^s ready to diminisli tlie force of or 
completely stop the contraction witliout delay when tlie baby shows 
signs of distress due to pre-ssure. Tliere is the occasional case in 
which, due to unusuallj'' forcible pains, the fetal lieart becomes alarm- 
ingly slow, at first during a contraction and then continuously. Deeper 
anesthesia Avith etiier will usually cause the fetal lieart to return to nor- 
mal by taking excessive pressure off tlie baby. I have seen some very 
striking examples of tliis kind in which there can lie no doubt tliat the 
skillful administration of etlier saved tlie baby’s life. In such a case 
the fetal heart is counted constantly and the amount of ether given 
is regulated according to the heart rate. Pear of harm to the child 
from the anesthetic is all too common and unfounded. In most cases of 
fetal distress there is actual benefit from the administration of more 
anesthetic. This should, hon'ever, be of the more relaxing type (ether), 
and if it happens that nitrous oxide is being given at the time, change 
should be made to ether. In other Avords, fetal distress sometimes at- 
tributed to the anesthetic is on the contrary, invariably, due to the 
labor. • Also consider the case in Avhich, during hard second stage pains, 
there is an increased amount of bleeding accompanied bj^ a variability 
of the fetal heart. The diagnosis is plain. The placenta is beginning to 
separate and there may be complete separation Avith the death of the 
fetus if contractions continue. The uterus should be immediately put 
to rest by complete surgical anesthesia and delivery accomplished. 
Other examples are the prolapsed cord and beginning contraction ring. 
In all of the cases in this group a relaxing anesthetic (ether) must be 
used. Nitrous oxide Avill not do. 

The way in which the anesthetic is of great Amine to the obstetrician 
is well illustrated by our usual procedure in a forceps delivery. Con- 
tractions are allowed to go on until it is time to deliver. The patient 
is then relaxed for the local preparation, the ironing out of the perineum 
arid for any necessarj'^ manipulation such as rotation of a head from a 
posterior position. The anesthetic is then decreased so that contractions 
Avill increase during the descent of the head. We lay great stress on 
this and make traction Avith forceps only during a uterine contraction. 
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If there are no oilier indications or contraindications, the choice of 
anesthetic is made with this action in mind so as to adapt it to the 
individual ease. For example if the pains are veiy strong and frequent 
or perhaps too strong, ether is given. If the pains are not very effectual 
and infrequent, nitrous oxide and oxygen is preferable. 

Eelief for pain is given to each patient as soon as she seems to suffer, 
with no regard to the amount of dilatation. As a rule it is not necessary 
for her to ask for analgesia for her wishes are anticipated. However, 
a patient who asks for relief is never told that she "must wait,” that 
it is "not time to give anything” or that "the pains are not hard 
enough.” We believe that the patient is the be.st judge of her sense of 
pain. A patient admitted to the ho.spilal in hard labor is relieved b}’’ 
the quickest method which is inhalation. In .some eases, chiefly primip- 
aras, this is only temporary and may be discontinued for a varying 
period after the first stage medication becomes effective. 

The following summary illustrates the average number of hours dur- 
ing which inhalation analgesia and ane.sthesia are used. 


Inhal.ition .'inalgc.«ia aiul aiic.«tlio.sia as adniinistcrccl to 100 consecutive patients 
in labor, consi.sting of 2/5 private and 25 staff priiniparas and 25 private and 25 staff 
multiparas. 


Analgesia: 

Xitrous oxide-oxygen 
13 ca.ses 

Average duration per case 
2 hours and 5 minutes 


I’RIMIPAltAS 

Ether 
.37 cases 

Average duration per case 
2 hours and 52 minutes 


Anesthesia : 

Nitrous oxide-oxygen 
2 cases 

Average 33 minutes per 
case. 


Nitrous oxidc-oxygen-ether 
10 cases 

Average 50 minutes per 
case. 


Etlier 
3S cases 

Average 3S minutes per 
case. 


Average duration of labors 15 hours and 24 minutes 

Average duration of inhalation analgesia and anesthesia per patient 3 hours and 18 
minutes. 


Analgesia : 

Nitrous oxide-oxygen 
15 cases 

Average duration per case 
1 hour and 4 minutes 


JIULTirAKAS 

Ether 
35 cases 

Average duration per case 
1 hour and 48 minutes 


Anesthesia : 


Nitrous oxide-oxygen 
2 cases 

Average 43 minutes per 
case. 


Nitrous oxide-oxygen-ether 
14 cases 

Average 37 minutes per 
case. 


Ether 
34 cases 

Average 27 minutes per 
case. 


Average duration of labor 9 hours and 30 minutes. 

Average duration of inhalation analgesia and anesthesia per patient 2 hours and 15 
minutes. 


We have seen benefits from the nse of analgesia and anesthesia in 
labor considerably broader than the mere relief of pain. The convales- 
cence of the patient is smoother and less accompanied by nervousness. 
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birtli or operative deliveiy depends more upon tJie judgment of the 
obstetrician than upon the anesthesia, I personally prefer to correct 
abnormalities of position such as oeeipitoposterior and deliver. When 
the head is in an anterior position, it is my custom to let it descend to 
the perineum, ■which it ■\vill do in a large percentage of cases, and then 
deliver by low or prophjdaetie forceps. I prefer to use prophylactic 
forceps not because the anesthetic makes it necessary, but because I 
believe that there are distinct advantages, including a better aseptic 
technique, more skillful control of the rapidity of the birth, and pre- 
vention of unnecessary pi’olonged pressure upon the child’s head. 

Something should be said about the often mentioned danger of 
anoxemia. Some examinations of both maternal and fetal blood at the 
time of delivery have been made by Dr. J. W. Mull at the Cleveland 
klaternity Hospital. They .show that there is no anoxemia after ether 
anesthesia. In the use of nitrous oxide-oxygen anesthesia Eastman 
found that a mixture of 90-10 cau.sed anoxemia which was serious for 
the baby while one of 85-15 caused no serious anoxemia. In our service 
this ane.sthetic is not given in a mixture less in oxygen tlian 80-20 which 
seems perfectly safe for the baby. 

Danger of anesthetics contributing to postpartum hemoiThage, bj’’ 
causing too much relaxation of the uterus, may be avoided by medica- 
tion, It is our routine practice for this purpose to give 1 c.c. of pituitar}’’ 
preparation as soon as the baby is born and an ampule of ergotrate, 
intramuscularly, as soon as the placenta is delivered. 

There is a small gi’oup of cases, chiefly those nuth infection of the 
respiratory tract, in which tlie general anestlietics must be used with 
great caution or avoided. In these eases ether is avoided in anj’’ event 
and if the case is such as to forbid the use of nitrous oxide, as well, tlie 
usual medication may be followed ly perineal nerve block with novo- 
caine, the results being fairly satisfactory, though, of course, not at 
all comparable to those obtained from the use of general anesthetics. 

Naturally it must be assumed that for conducting the type of labor 
here described there must be adequate facilities, usually found only in 
ho.spital.s. 

The summary which follows will illustrate results which may be 
obtained from the treatment herein described. It is a summaiy of the 
last 240 consecutive oceipitopo.sterior cases which I have personally 
delivered from the time of a previous publication up to date. It would 
seem that oeeipitoposterior eases would serve well for purpose of illns- 
tration, because they are probably the most troublesome of all. In 
this series all of the patients were given analgesia and anesthesia both 
by medication and inhalation and the deliveries were all operative, being 
either rotation of the head by forceps followed by forceps delivery, or 
internal podalic version. The way in which varied combinations of 
medication are used is illustrated. 
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The aiicsthetisl. keeps a hand on the patient’s abdomen and announces 
the onset of each contraction. Simultaneously traction with forceps is 
tlien made. In this way tlie amount of pull needed is reduced at least 
50 per cent. The amount of traction used in forceps delivery was 
studied by Dr. Burdette Wylie ivith the use of a “tractionometer.” 
The average pull in ea.ses of primiparas was ]3.7 kg. and in cases of 
multiparas 10.03 kg. In the latter, however, there were many in which 
the pull was less than 5 kg. The figures correspond veiy closely to the 
estimated force of tlic uterine contractions. Therefore, without the aid 
of the contractions twice as much traction would be necessary. AVhen 
the head is crowning, the anesthesia is deepened to the point of relaxa- 
tion for the actual deliveiy and is then either discontinued temporarily 
or lightened for the third stage to again encourage contractions. For 
any necessary repair following deliveiy of the placenta there is or- 
dinary continuous anesthesia. 

Anesthesia given in tlie way dc.scribed is not easj- for the anesthetist, 
being much more complicated than that for the ordinary surgical opera- 
tion, but contributes very greatly to the results, especially in the more 
difficult cases. 

For this type of delivery irilrous oxide-oxygen is preferable to ether 
because of its lesser tendency to relax the uterus. However, even under 
light ether anesthesia contractions sufficient to enhance the traction 
force are seen. On the contrary in cases in which internal podalic 
version is to be performed, the use of nitrous oxide-oxygen is contra- 
indicated, for the uterus is quite likety to contract during the version 
and make it a dangerous procedure. For such cases we use ether anes- 
thesia. 

Painless labor and shortened labor are sometimes discussed as if the 
latter were a natural sequence of the former. Undoubtedly those who 
speak of shortened labor are thinking of meddlesome and harmful inter- 
ference. To analyse this question we must rightfully consider the first 
stage and the second stage separately. There can be no doubt that much 
of the bad obstetrics is due to attempts to terminate the labor before 
the cervix is fuU}^ dilated. The longer one practices obstetrics the more 
he respects the resistance of the cervix. In my opinion the cervix has 
been the cause of more stillbirths than has the bony pelvis. Attempts 
to deliver the baby before full dilatation except in most urgent cases 
constitute meddlesome interference. Probably one of the chief reasons 
why a doctor does this is to terminate the suffering of the patient, espe- 
cially when influenced by the demands of the family to “do some- 
thing.” If the jiatient is not suffering there are usually no such de- 
mands and the physician is free to let the first stage run its course. 
It would seem that instead of relief of pain leading to this type of 
interference it is the surest wmy of avoiding it. The same principle 
could apply to the second stage, for whether there is spontaneous 
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longer tell of the harrowing details of labor to frighten tlieir expectant friends. 
And the patient who has had one baby with little pain stands in no great fear of 
the next labor. 

Another and unexpected advantage has been an apparent shortening of the first 
stage of labor. While we can never say what would have liappcned without analgesia 
in a given case, yet the more rapid progress after giving analgesia is so often noted 
that it does seem more than a coincidence. 

One must, however, face the fact that the giving of pain-relieving drugs creates 
new problems. The lack of coordination of the patient under the influence of pain- 
relieving drugs often causes a slowing down of the progi’ess of the second stage of 
labor. This results in an increased incidence of interference. Furthermore, a rest- 
lessness often develops which may cause one to despair of being able to conduct the 
delivery in an orderly and aseptic manner. About the only solution of this problem 
is an anesthetic and an operative termination of labor. This may present no new 
problem for the obstetrician \vho delivers all patients by operative means after the 
first stage of labor is ended, but to those who like to allow their patients to deliver 
spontaneously, it means a definite change in procedure. We cannot believe, as Dr. 
Bill states, that this is entirely a choice of the obstetrician. We do agree with the 
essayist that with the use of pain-relieving drugs one can be freer to wait until 
interference is of the minor t3"pe. 

Furthermore, there are certain special dangers and special management and selec- 
tion are necessary to avoid these. Irving has called attention to the fact that 
pneumonia is a possible complication if the patient has an upper respiratory infec- 
tion, which is in accord with our experience. The lessening of reflexes also makes 
aspiration of vomitus a danger. Prolonged labors maj’ be accompanied by a dehj'dra- 
tion wliich maj’ require active treatment. 

In general, we have felt that pain-relieving drugs had no untoward effect on the 
babies. It is true that the babies are often listless and require definitelj’ more 
resuscitation to establish respiration and a healthy, vigorous cry. 

Our complacency in this matter was somewhat shaken recently by the work of 
Schreiber of Detroit. Schreiber bases his opinions on Courville’s brain findings in 
cases of death following nitrous oxide anesthesia, and on his own findings in cases 
of death due to industrial gases. In cases with cj’anosis an anoxemia may cause a 
focal necrosis of brain colls, which if not fatal will later result in spastic muscles 
or in mental deficiencies. Schreiber bases his assumptions in regard to analgesia 
on a series of babies with spastic muscles, which he believes have had brain cell 
necrosis caused by ejmnosis. IMiile Schreiber 's work is not conclusive and not 
entirely convincing, he has pointed out the existence of a possible danger where we 
thought none existed. His work has caused us at Hai-per Hospital to give more 
careful consideration to dosage. 

We are not in accord with Dr. Bill that the aim should be to have a completely 
painless labor. We believe the labor should be allowed to progress for some time and 
that the drug should be given only when the pain becomes definitelj' annoying. We 
also feel that our patients need not be kept so deeply under the influence of the drug 
as was at first our practice. With a smaller dosage the patients may complain of 
distress, but be completely forgetful of it after the labor is over. 

In general, we feel that to conduct labors safely with analgesia requires the best 
of hospital facilities. The new problems created tax the resources of even the better 
trained obstetricians. The greatest danger is that manj^ of these procedures may be 
practiced by men who have not the facilities or the skill to meet all the problems. 
Wlien we advocate sometliing that is safe in expert hands, we must not forget that 
the general practitioner is still the obstetrician for the masses. In less skilled hands 
the pain-relieving drugs may add to maternal mortality and morbidity. 
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OCCIPITOI’OSTKIUOR 


Primiparas 

119 

Mult iparas 

121 

Total 

240 

Vertex L.O.P. 

109 

Vertex R.O.P. 

131 


MEMBRAXKS RUl’TlIRED 

Before onset of labor 2S 

At onset of labor 9 

During first stage 72 

During second stage and at delivery 112 
Questionable 19 


,iVXALGESIA RRIMIl'ARAS 


Slorifiiinc and Scopolamine 

Plus ether 4S 

Plus colonic ether and ether 12 

Plus sodium aniytal, colonic ether 

and ether 4 

Plus sodium amytal and ether 5 

Plus nitrous oxide 41 

Plus colonic ether and nitrous oxide 2 
Varied 5 

AXESTHESIA FOR DEEIVERY 

Ether 149 

Nitrous oxide 7 

Nitrous oxide and ether 84 


Total 240 


MORBIDITY 

After first 24 hours postpartum, temp. 
38° or over for tivo successive days — 
temp, not necessarily continuous. 

13 cases — 5.4% 


AVERAGE DURATION OF LABOR 
First Stage: 

Primiparas 17.79 hr. 

Ulultiparas 8.G9 hr. 


Second Stage: 

58 minutes 

, JtlJTHODS OF DELIVERY 


Internal podalic version 125 

Forceps rotation and delivery 115 

High medium 9 

Medium 50 

Low or low mcd. 50 

Voorhees^ bag 0 

Episiotomy 89 

ANALGESIA JIULTIFARAS 
Sodium Amytal 

Plus ether 50 

Plus nitrous oxide 37 

Plus colonic other and ether 8 

Plus colonic ether and nitrous oxide 2 
Varied 2 

Inhalation ether 13 

Nitrous oxide and ether 5 

MORTALITY 

Maternal 0 

Fetal corrected 0 


2 died; both had congenital malforma- 
tions incompatible with life 


JIORBIDITY 

1 Acute '^cold” — Temperature on ad- 
mission and 3 days 

1 Mastitis. Temperature on 12th and 
13th days 
5 Pyelitis 
1 Tonsillitis 

5 Cause uncertain. Temp, of 38° on 
only two occasions. Normal afterward 


From the results obtained in this series, it must be apparent that 
the medication and anesthesia had no deleterious effect uiion either 
mother or child. On the contrary it would seem that the clever admin- 
istration of anesthesia has contributed in no small way to the saving 
of babies’ lives in a fair number of cases. 

2105 Adelbert Road 


DISCUSSION 

dr. GEORGE KAMPERMAN, Detroit, Micii. (by invitation). — In general the 
application of pain-relieving drugs in obstetrics has been a definite advance, but a 
final solution has not yet been reached. The aim of these methods in obstetrics has 
been to relieve or diminish the pain of labor, and this aim has been accomplished to 
a great extent. This has had a favorable psychic effect on the patients, and they no 
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inevitably some type of operative delivery follows. I feel, therefore, that this Society 
should give some note of Avarning against a routine method of trying to produce 
painless childbirth, 

DR. COLLIN FOULIvROD, Piiii.adeu’Iiia, Pa. — A ny procedure reported from 
this Society is going to bo applied by the great majority of men rvho have graduated 
Avithin the past five years. It is veiy nuAviso to alloAV those men Avithout experience 
to use these drugs, on the Avord of a man, avIio has had 2,000 or more cases, that 
ho can conduct labor successfully AA'ith them. 

Women often insist upon amnesia, but aa'o should sift out the patients avIio can be 
properly treated in this Avay. Tlie doctor must, lioAvcver, carry lior through Avith the 
least possible damage to herself and the babj'. Amnesia cortiiinly reduces the mental 
control AA’hich is needed in the latter half of labor, FolloAA'ing this method AiniA’crsallj’ 
Avill lead to disaster. 

A personal selection of the drug is essential. Some AA'omen become excited. 
Some AA’ill immediately relax the ceiwix by the use of sodium amytal, Avhile in others 
it Avill liaA'e no effect on the cerA’ix, Long before this method Avas instituted Dr. 
NoAvell read a paper Avliich embodied the same ideas and which some of us still 
carry out, but based upon morphine and scopolamine. 

If you Avill encourage your patients to go on to tAvo fingers dilatation j'ou aaIII 
have them come through the labor Avithout any serious remembrance of the difficulties 
of labor in normal cases. There is no question that sodium amytal is beneficial 
in many deliA’eries. I merely suggest that patients should be classified, and that if 
they AA'ant analgesia they should go to a skilled obstetrician and not to a general 
practitioner, 

DR. HARVEY B, MATTHEWS, Bkooklyx, N. Y.— In 1915 Avhon Dr. Jolm 
Polak came back from the Kronig and Gaus Clinic in Germany, he brought Avith 
him the technique of “Dammersehlaf ” or “tAvilight sleep,” i.e., morphine and 
scopolamine analgesia and amnesia. From an experience extending OA’er these 
tAventy years, it is still the analgesic of choice so far as I am concerned. Further- 
more morphine-scopolamine is the safest drug for the general practitioner to use. 

Cyclopropane anesthesia is to be recommended for your serious consideration. It 
requires S'O to 90 per cent of oxygen to be giA’en with it, and therefore Avith this 
amount of oxygen the baby is ncA'cr asphj-xiated. 

In all of these methods under discussion, the man aa’Iio is giA’ing the analgesia 
after all holds the balance of success or failure in his liands. If he has had enough 
experience and his judgment is sufficiently sound he can take any of these drugs and 
produce satisfactory results with them. 

DR. CARL H. DAVIS, WiLsriNGTON, Del. — V arious clinics have developed plans 
for pain-relief which Avork for the aAmragc patient. Most of us AAill agree, hoAA-ever, 
that the obstetrician should be familiar with all methods and adapt the procedure 
to the problems presented by the individual patient rather than attempt to adapt 
the patient to a particular method of pain-relief. 

The general plan which I haA^e employed for a great many years has been to use 
hyoscine and heroin for the first stage of labor and nitrous oxide analgesia for the 
second stage. This -is satisfactory for the majority of patients. Occasionally I 
have used rectal ether because I AA'ished to secure a sloAving up of labor over a 
considerable period of time for a patient aa’Iio had a sloAvly dilating type of cervix. 
During the last few years I liaA^e used barbiturates somewhat as a first stage pro- 
cedure. The Avoman aa’Iio comes to the hospital Avith beginning but not active labor, 
Avill have sufficient discomfort to keep her from sleeping. A dose of G gr. of sodium 
amytal will be sufficient to give that AA'oman a feAv hours of satisfactory rest. I 
follow this AA'ith heroin and hyoscine analgesia in the first stage of labor, and then 
give intermittently a nonexplosiA-e tjqie of inhalation gas in the second stage. 
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DE, G. D. EOYSTON, St. Loins, Mo.— In the la.st 20,000 deliveries in the Wash- 
ington University Clinic, a ni.ajority of the iiatients have received scopolamine or 
hyoscino in various combinations. Tlie substitution of barbiturates for opiates has 
broadened the scope of its use and given increased satisfaction. 

Wo agree with Dr. Bill’s indications for painless labor, feeling that much pre- 
mature interference is avoided, when the obstetrician is .spared the importunities 
of the patient. We disagree with him in limiting hyoscino to primiparas. In our 
clinic, whenever we consider the patient is definitely in labor and comiilaining of pain, 
regardless of parity, analgesia in some form is administered. Ward patients must 
have 214 to 3 fingers dilatation before receiving hyoscine. During the prodromal 
stages, often barbiturates alone arc given. Ordinarily hyoscino in ampule form is 
injected with !(. gr. or loss of morphine sulphate. Barbiturates ma}’ be substituted 
for opiates. The desired degree of .■''cminarcosis is maintained by repeated doses of 
hyoscino, properly spaced, and is determined by the patient’s locomotor coordination, 
dilatation of pupils, etc. This is continued until delivery actually occurs. The 
method of delivery is more optional with the obstetrician than a matter of neccssit 5 ^ 
The opiate, if any, is never repeated after the initial dose. 

Animal and clinical studios convince us that fetal respiratoiy ditficulties may 
follow the administration of opiates given late in labor. Hyoscine in the doses used 
has little or no effect on respiration. The effects produced on respiration by 
morphine are twofold, the one directly on the respiratory center, the other on the 
constricting muscles of the bronchiole. 

Wo disapprove of inhalation anesthetics during the first stage of labor, except for 
the occasional case, and wo limit nitrous oxide to the late second stage of labor. 
Ether or chloroform on the open mask is used during the actual delivery when there 
are no contraindications from the cardiac, pulmonary, or toxemic point of view. 
Ether is regularl}^ used for repair. An inferno and a nurse remain constantly with 
every patient under seminarcosis. Probablj’ 10 per cent to 20 per cent of such 
patients are restless and require restraint, yet have perfect amnesia. This restless- 
ness and the need of constant attendance of trained help are the only disadvantages 
of the method as we use it. 

We feel that morphine-hyoscino modified with barbiturates is the most valuable 
method of seminarcosis available. It can be safely and profitably used by any one 
who thoroughly understands the action of these drugs. The earlier reports which 
have stressed increased fetal asphj-xia have been chiefly due to improper use of the 
method and too much general anesthetic at the time of delivery. Petal asphjTcia oc- 
curs without analgesic methods and the increased asphjocia that results from such 
methods is minimal, it having no elTcct upon fetal mortality as our reports in the past 
have repeatedly shoum. 

DR. WILLIAAI A. SCOTT, Toroxto, Canada. — The alleviation of pain in the 
first stage of labor is one thing, the routine attempt to produce painless childbirth 
is another. It is undoubtedly true that the skilled obstetrician working with a 
skilled anesthetist, under the most perfect circumstances and surroundings, can 
without any great difficulty and with a high degree of success get painless child- 
birth. It is to be remembered, however, that if he does this, and more particularly 
if he teaches it, the general practitioner without his skill and without ideal surround- 
ings will be forced to attempt the same procedure. 

I know no method of painless childbirth that does not in a fair percentage of 
cases lead to great restlessness. With unfavorable surroundings one of two things 
must follow, either complete anesthetization of the patient and instrumental de- 
livery, or else a deepening of that drug narcosis wliich we know' is not free from 
danger. More than that, one finds that if the obstetrician, who is anxious to succeed 
in producing a painless labor, finds that his method is not going smoothly, then 
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dilatation, that there were no deaths. Labor was allowed to progress 
without interference. If bleeding occurred before the onset of labor, 
contractions Avere induced in some instances by rupture of the membranes 
or by metreurysis. Of the total 204 cases deliA^ered through the pelvis, 
5 or 2.4 per cent received transfusions, as did an equal number, or 16.7 
per cent of the 30 cesarean sections. The increased frequency of trans- 
fusion among tlic cesarean sections indicates a greater blood loss than 
Avas the case Avith those Avomen deliA'cred through the pehns. 

Table I. The E6le of Internal Hemorrhage and Toxemia in Determining 

Mortality 


CASES deaths I'ER CENT JIORTALITY 


No toxemia 

224 

8 

3.5 

Toxemia 

129 

10 

7.7 

External hemoriliage 

234 

4 

1.7 

Internal lieraorrliagc 

119 

14 

11.8 

Table II. External Hemorrhage. 

Boston Lying-In Hospital. 

Maternal Mor- 

TALiTY According 

TO THE [Method of Deliatry 



CASES 

DEATHS PER CENT .MORTALITY 

Normal delivery, low 

170 

0 

0.0 

forceps, breech 




Pelvic operative delivery 

34 

3 

8.8 

Cesarean section 

30 

1 

3.3 


Table III. External Hemorrhage. Fetal Mortality 



PELVIC DELIVERY 

207 INFANTS 
(including 3 PAIRS 
OF TAVINS) 

cesarean SECTION 

30 INFANTS 

NO. 

P.C. 

NO. 

P.C. 

1. Dead on admission 

29 

14.0 

5 

1G.7 

2. Under 4 pounds 

32 

15.4 

G 

20.0 

3. Stillborn 

45 

21.2 

7 

23.3 

4. Died after birth 

27 

13.0 

4 

13.3 

5. Gross mortality (3) -t- (4) 

72 

34.7 

11 

3G.7 

G. Not dead on admission or under 4 





pounds 

14G 


19 


7. Net fetal mortality (6) 

11 

7.5 

0 

00.0 


Of the 237 infants in this group, including 3 pairs of tAA^ius, 34 or 
14.3 per cent Avere dead m utero AA-^hen their mothers Avere admitted to 
the hospital. Moreover, 40 others, or 16.8 per cent, although alive in 
uiero, under 4 pounds in AA'eight AA^ien born. In almost one-third 
of the cases, therefore, salvage of the infants Avas either impossible or 
unlikely. In assigning proper values in fetal mortality to methods of 
treatment, the net death rate, AA'hich applies only to those infants ahve 
on admission and over 4 pounds, is of more importance than the gross 
death rate, AA^hieh embraces all infants, regardless of their vital condition 
or size. 
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DR. GEORGE "W. IvOSMATv, New Yoinc, N, Y. — The combination of morphine 
and atropine is a iried and old combination. *Thc atropine imdoubtcdlj’’ enJiances 
the effect of the morphine and in flic rigid cervix lias a remarhable effect in relaxing 
it. Dr. Davis’ mention of heroin is of interest. To most of ns that drug is unavail- 
able for it is banned in New York State. 

DR. BILL (closing). — I wish further to emphasize the point that wo must not 
adhere to any one method but rather m^c a combination of several methods adapted 
for the individual patient. AVe must consider the safety of the baby primarily. In 
the series of cases reported which had no fetal mortality (corrected) the analgesia 
evidently had no ill effects. Blood studies of cases in which gas and ether anesthesia 
were used showed no anoxemia. In starting the analgesia avc do not wait for 2 or 
3 fingers dilatation but give medication or inhalation analgesia as soon as the patient 
complains of pain. 

In comment upon the argument that such procedures as these arc not safe in the 
hands of the general practitioner, I think that wc must stop lowering our standards 
to the level of the untrained man and must begin to think of training men to do the 
things which we consider ideal. 


THE CONSERVATIVE TREATSIENT OP PREiAlATURE SEPARA- 
TION OP THE NORDIALLY IMPLANTED PLACENTA^' 

Prederick C. Irving, M.D., Boston, i\lAss. 

(From the Department of Ohstctrics, Harvard Mcdieal School, and the Boston 

Lying-In Hospital) 

' I '’HE maternal death rate in premature separation of the normally 
* implanted placenta is increased if the hemorrhage is internal; that is, 
retained within tlie uterine cavity, or if there coexists a toxic state, such 
as preeclampsia, eclampsia, or nephritis. Prom Jan. 1, 1916 to Apx'il 1, 
1937, 353 patients with premature separation were admitted to the 
Boston Lying-in Hospital, all beyond twenty-eight weeks of pregnancy. 
Table I shows the relative distribution of deaths depending upon these 
two factors. It is evident that retention of blood wnthin the uterus was 
more often associated with a fatal outcome than was the presence of 
toxemia. Therefore these 353 cases are divided into two groups .- those 
with external hemorrhage and those Avith internal hemorrhage. 

EXTERNAL HEJIORRHAGE 

There were 234 cases in this group. Since this report concerns only 
methods of treatment and their results, no other aspects of premature 
separation Avill be considered. In Table II are given the maternal mor- 
talities folloAving simple pelvic delivery, complicated pehde delivery, and 
cesarean section. One notes in the 170 patients delivered normally, by 
low forceps or by the breech, in every instance only after full cervical 

1 ,*R-6aa at the Sixty-Second Annual Meeting’ of the American Gynecological Society, 
held at Swampscott, Mass., May 31 to June 2, 1937. 
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Table V. Internal Hemorrhage. Ee-sult.*? With Cesarean Section as Eeported 

BV Various Authors 


AUTHOR 

CASES 

DIED 

PER CENT 

Will.soni 

21 

4 

19.0 

Brodheads 

8 

3 

37.4 

AAqiliainss 

10 

3 


Fitzgibbon'i 

4 

1 

2,5.0 

Davis and McGie® 

2!) 

4 

13.8 

Siegelo 

11 

2 

18.2 


83 

17 

20.5 


indeed there is no other fairly frequent complication of pregnancy, 
with the possible exception of eclampsia, that has been so often fatal. 
The woman with this form of internal hemorrhage is not only handi- 
capped by acute blood loss, but slie is also often tlie victim of shock 
caused by sudden distention of the uterus. In three-fifths of the eases 
toxemia is present, on occasions accompanied by partial or complete sup- 
pression of urine. It would lie difficult to envisage a more dangerous 
basis for such a surgical operation as cesarean section, a procedure in it- 
self of consideralile magnitude and often complicated by further hemor- 
rhage. All judgment should be against it, provided there exists a 
safer and less radical means of escape. 

Such a solution of the difficulty was brouglit to the attention of 
American obstetricians in 1931 by the late Jolin Osborn Polak.’ He 
reported 16 cases of internal hemorrhage treated by rupture of the mem- 
branes, the insertion of a tight cervical and vaginal pack and the applica- 
tion of a Spanish windlass abdominal binder. This treatment was based 
upon the method in use at the Rotunda Hospital in Dulilin. Only one 
of Polak’s patients died, giving a mortality of 6.2 per cent. Discouraged 
by our results with cesarean section in these cases at the Boston Ljdng- 
In Hospital, we began the use of Polak’s method, and in 1934 I reported 
before the New York Obstetrical Society an equal number of cases, also 
with one death, and thus accompanied by the same mortality. In 1936, 
Heffernan® of Boston recorded 7 cases Avith no deaths. 

It has been stated that since the uterus is often infiltrated Avith blood 
and serum it is paralyzed, and therefore it cannot expel its contents. 
In only one case in our series of 34 patients treated conservatively did 
this occur; the remaining 33 delivered themselves normally or by Ioav 
forceps. The only fatality occurred in this Avoman aaRo entered Avitli 
jaundice, a severe toxemia and suppression of urine, and died unde- 
livered. It is beyond probability that cesarean section Avould have saved 
her life. Pear has also been expressed, for the same reason, that the 
uterus Avould fail to contract folloAving delivery, and that the patient 
AA'Ould succumb to postpartum hemorrhage. Our experience has been 
that the uterus has behaved AA'^ell. In only one instance Avas it necessary 
to resort to tamponade. The most remarkable argument advanced by 
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Among llie infanls delivered tlirough ilie pelvis the net fetal mortality 
Avas 7.5 per cent, vhilc villi cesarean section it was ;ccro. The gross 
mortality in botli instances was about tbe same licing 34.7 per cent in 
pelvic delivery and 36.7 per cent in cesarean section (3'able III). 


IN'J’ERNAL HEMORRHAGE 


In ibis class arc all cases where the bulk of tlie hemorrhage mtis re- 
tained within tlie ntcrus. Bleeding Mdiieh is entirely concealed is the 
exception, since in all but 2 of onr ffO cases of internal hemorrhage, there 
was some visible bleeding at some time. Internal liemorrhage lias also 
been described as ahlalio placcniac or ahrupiio phtccnioc according to 
which appellation most suits tlie. fancy. This type of case is often accom- 
panied by the so-called nteroiilacenlal a])oplcxy, although nnlc.ss one in- 
spects the nlerus either at ojicration or at autopsy, no one may laioiv 
which patients pre.sent this anatomic picture and wliich do not, .since 
there are no cliaracteristic physical signs denoting the infiltration of the 
myometrium with blood and scrum. 

Takm: IV. IXTKi'.x.M. iri:MOia:n.\c:i:. Fktai. JIout.m.ity 



PKLVIC 

ormATivn 

DEIAVKRY 

IG IXPAKTS 

CESAREAN .Sl'.C- 
TJON 

70 INFANTS 
(1 PAIR TWINS) 

conservatim: 

TREATMENT 

''A 

NO. 

I r.c. j 

NO. 

1 P.C. 

1 xo. 

mam 

3. Dead on adini.ssion 

12 

S 75.0 

3.3 

47.1 


73.5 

2. Under 4 iiouiuls 

O 

12.5 

3 

4.3 

■M 

5.S 

3. Stillborn 

13 

SI .2 

39 



85.3 

4. Neonatal deaths 

2 

12.5 

4 


HI 

2.9 

5. Gross niortalit 3 ’ .(3) + (-1) 

15 

93.7 

43 


30 

SS.l 

0, ]S*ot dead on admission or under 

2 . 


34 


7 


4 pounds 







7. Net mortality (G) 

1 

50.0 

7 

20.G 

o 

42.8 


At this point it may be well to consider the fetal mortality in intenial 
hemorrhage. Seventy, or 58.3 per cent, of 120 infants -were dead on ad- 
mission and 7, or 5.8 per cent, were under 4 pounds. In about turn- 
thirds of the eases, therefore, there was little or no chance of saving the 
bab}’-. Tlie net fetal mortalitj^ with pelvic operative deliverj^ was 50.0 per 
cent, and tlie gross 93.7. With cesarean section, the net fetal mortality 
was 20.6 per cent, while the gross was 61.4 per cent. Under conservative 
treatment, the net mortality was 42.8 per cent and the gross was 88.1 
per cent. (Table IV). As regards the infant, if it be alive, the advan- 
tage is with cesarean section ; not so is this the case as regards the 
mother, as I shall demonstrate. 

For at least twenty years the method of controlling the hemorrhage 
approved by most American obstetricians has been by cesarean section. 
Table V indicates tliat tlie results liave been far from good. An average 
mortality rate of 20.5 per cent is many times that of placenta previa; 
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4. In 69 cases of internal hemorrhage delivered by cesarean section the 
death rate was 14.5 per cent. 

5. In 34 cases of internal hemorrhage treated by conservative measures 
the mortality was 2.9 per cent. 

6. Conservative measures give a better prognosis for the mother in both 
types of premature separation of the placenta. 
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DISCUSSION 

DE. WILLIAM E. STUDDIFOED, JE., NEiv York, N. Y. (by invitation).— I 
fully agree that Dr. Irving ’s first group, which consists of those with partial placental 
separation, should be treated conservatively. It was a little surprising to note the 
large number of those cases formerly treated Iw cesarean section. The slight degree 
of placental separation present in most of these patients is evident by the fact that 
19 living infants were obtained in these operations. The fetal death rate is prob- 
ably increased by allowing these patients to deliver spontaneously, since the degree 
of placental separation may increase during the process. The maternal death rate 
should not be much above normal expectation. On the other hand cesarean section 
must inevitably lead to greater maternal risks. 

The second group includes the severe tj^pe of case which is often characterized 
by complete placental separation and by hemorrhagic infiltration of the myometrium. 
Wliile it has always seemed best to allow these patients to deliver spontaneously if 
possible, certain cases present such obstacles to rapid delivery that it has always 
seemed to me that thej'^ were best handled by cesarean section. Occasionally, due to a 
functionless myometrium, hysterectomy even may be indicated. It is a little startling 
to hear that cesarean section can be abandoned as a method of treatment in these 
patients. 

Cesarean section with or without hysterectomy is performed, as a rule, only on the 
most severe eases. The mortality in this small group is of course liigh. It is hardly 
fair then to compare the cesarean section mortality based on this group with the 
general mortality for all degrees of placental separation. 

I have had no experience with the vaginal pack and Spanish windlass. However, 
it might be of interest for the sake of comparison to review the results of treatment 
in these cases at Bellevue Hospital. 

From May 1, 1934 to March 1, 1937 appro.ximately 5,000 deliveries occurred. In 
this group were present 60 cases of premature separation of the placenta after the 
tv'enty-eighth week of pregnancy. Sixteen showed some evidence of toxemia. 
Trauma as an etiologic factor occurred once. Forty- two cases were examples of 
external hemorrhage, while 18 were classified as internal hemorrhage. 

With only one exception all the cases of external hemorrhage were delivered 
pelvically. In addition 11 cases of internal hemorrliage were delivered by this route. 
Hemorrhage was treated by rupture of the membranes, by the occasional use of the 
hydrostatic bag and by transfusion. The latter procedure was utilized in 26 per 
cent of the patients. Out of a possible 53, 25 infants were discharged in good 
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llic proponents of ecsai'can seel.ion is tliat, it, affords an opportunity to 
perform a hystercelomy. Table VI shows tlic 1 ‘osults in 33 Porro opera- 
tions a])pcarin^ in tlie literature. The logic is not apparent which im- 
jiels one to perform an operation with a 20 per cent mortality, so that he 
ma.r convert it into another with twice the death rate. We have in the 
past jierformcd G Porro operations in this type of ea.se with 3 deaths, a 
mortality of 50 jier cent. 

T.vum: am. iNTKUNAi, ITnMouuiiAfiK. Pksi'i.ts AVirir Porro Ck.saricak Section as 

PEi’OiiTEn i!Y A'akiou.s AvTiiors 


AUTiinu 

CA.SES 

DEATHS 

PEIl CENT 

AAVI/.n 

«> 

1 

.'i.s.;! 

AVillsoii 

21 

30 

47.6 

Pjivis and AIcGic 

() 

0 

00.0 

Pitzgibbon 

3 

o 

G0.7 



3.1 

.'10.4 

T.uiek A’II. T.nternai, IIemoiumiage. Po.ston 

Lying-I.n Hospital. Mateiinal 

AIoktaeitv AccoiaiiNo to the Method or Deiaa’eea' 



CAKE.S 

deaths 

PKli cent 
MOUTALITY 

Pelvic ojierativc deliverv 

I() 

• > 

»> 

38.7 

Ccparcan section 

(in 

30 

34.0 

Conserval i VO ineasnro.s 

ni 

3 

2.0 


Among the 69 eases of internal hemorrliagc subjected to cesarean sec- 
tion 19, or 27.5 per cent, recpiired transfusion, as contrasted with 4, 
or 11.7 per cent, of the 34 delivered by conservative measures. 

Since 1931 no patient with internal hemorrhage has been delivered 
by cesarean section unless the infant Avas living and viable and the 
mother in good condition (Table VII). Twenty-six patients have been 
treated by the pack and Spani.sh Avindlass, AAuth the one death already 
noted, and 8 others ivho entered in active labor have been left alone, 
Aidth the exception of one ease in Avhich the membranes Avere ruptured 
artificially. 

Our death rate for conserAmtiA'e treatment has been 2.9 per cent, as 
against 14.5 per cent for cesarean in 69 cases of the same type, or a 
loAA^ering of our mortality to one-fifth of its former figure. 

SUMMARY 

1. Three hundred and fifty-three cases of jiremature separation of 
the placenta are reported; of these, 234 had external and 119 internal 
hemorrhage. 

2. In 170 patients Avith external hemorrhage delivered through the 
pelvis by simple means there Avere no deaths. 

3. In 30 eases of external hemorrhage treated by cesarean section, 
the death rate Avas 3.3 per cent. 
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In the first five years my treatment was active, including such procedures as 
podalic version, Braxton Hicks and dilatation of the cervix. For twenty-six years, 
however, the treatment has been wholly expectant, 

Eesult.^ op the Treatment of Premature Separation op the Placenta 


IN 228 Cases 


complete SEPARATION 

PARTIAL SEPARATION 

Rotterdam 1907-1910 
(Active treatment) 

11 

Mothers dead 2 

Children dead 11 

3 

Mothers dead 0 

Children dead 1 

Rotterdam 1911-1920 

(Conservative treatment) 

72 

Mothers dead 7 

Cliildren dead 72 

53 

Mothers dead 0 

Children dead 20 

Utrecht 1927-1936 

(Conservative treatment) 

44 

Mothers dead 4 

i Children dead 44 

45 

klothers dead 0 

i Children dead 30 


This table shows the results for mother and child. The infant mortality in total 
separation is 100 per cent, in partial separation 50 per cent. Bj' conservative treat- 
ment not one of the mothers with partial separation died, wliile of the mothers with 
complete separation 11 of IIG or 10 per cent died. The conservative method of 
treatment is morphine, and when necessary .stimulants and blood transfusion. 

Delivery after complete separation was accomplished one hundred times spon- 
taneou.sly, ten times artificially. Of the 11 women who died, C died before parturition, 
5 from hemorrhage, 1 from uremia; and 5 after parturition, 2 from anuria, 1 after 
vaginal cesarean section, and 2 from hemorrhage postpartum after artificial delivery. 
Not a single patient bled to death after spontaneous delivery. 

Regarding the causes of the premature separation: we find the frequency in 
normal women to be 1:22,000; in toxemia and nephritis, 1:220; in eclampsia, 1:57. 
There was no difference between the cases of complete and partial separation in 
respect to the albuminuria, the hypertension, and even the future prognosis. For 
out of 101 women with partial separation, 4 died more than one year after the 
separation from chronic nephritis or apoplexy, while out of 127 women with complete 
separation, 6 died. This proves that the cause of retroplacental hemorrhage lies 
in the vessels, and that it is accidental whether tlie hemorrliage is slight or consider- 
able. On the other hand it is striking to see that all women with partial separation 
have recovered, while those with considerable separations have shown very severe dis- 
turbances, especially of the kidneys, and that 3 have died from anuria. Thus it is 
evident that the separation is not the result of the impaired kidneys but that these 
serious symptoms develop through the large retroplacental hemorrhages. 

In my opinion the whole process develops as follows: From the products of 
gestation, spasms of the vessels arise with disturbed circulation. This defective circu- 
lation brings about, with the aid of the hjqiertension, hemorrhages in different organs 
and in the decidua. Wlien arterial sinuses are opened, a severe hemorrhage may 
occur, accompanied by separation of the placenta and distention of the uterus. Tliis 
distention may produce rents in the peritoneum and hemorrhages in the muscle. 
By this rapid distention furthermore, reflex spasms of the vessels occur. This reflex 
spasm causes the anuria, with eventual necrosis of the kidney cortex and bleeding 
and necrosis of the liver. In short the symptoms are the same as develop 
after eclamptic convulsions. Tliese disturbances are, it is true, much more frequent 
in eclampsia than in the severe forms of premature separation, but this is due to the 
susceptibility of the tissues to disturbances in the circulation. This, in general, is 
less in premature separation than in eclampsia. 
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condition, a mortality of »5 per cent. The remainder .succumbed to tiic causes 
described by Dr. Irving. There wa.s one maternal death, a toxic patient with con- 
cealed lieniorrhagc and bacterial endocarditis, who succumbed four day.s postpartum 
from cardiac failure. 

In only one instance did hemorrhage occur after the third stage. Agam this was 
a patient with concealed hemorrhage and complete separation. Because bleeding 
could not be controlled with packing postpartum, a hysterectomy was performed, 
hemorrhagic infiltration of the uteru.s being present. One patient with external 
hemorrhage was delivered by cesarean .‘•eclion, but additional indications for the 
operation were present in this case. 

In seven patients it was felt that the situation could best be handled by co.sarcan 
section. All of these were instances of complete .separation with a dead fetus. 
Transfusion was used in all cases and wa.s often repealed. In two cases the uterus 
did not react after the removal of the fetus and j)lacenla and a hysterectomy was 
performed. There was one maternal death, which occurred fourteen days postpartum 
from staphylococcus sepsis in a patient treated In- cesarean and hysterectomy. This 
patient received .",300 c.c. of blood before and after operation. 

The maternal mortality in the group treated by cc.^arcan section amounted to 12.5 
per centj in the group delivered jiclvically to 1.0 per cent ; in the group as a whole 
to .3,." per cent, 

DR. NORRIS \V. VAUX, Pinn.vnKi.nniA, Pa. — J ly experience has led me to 
separate all the cases of suspected pi-ematnrc separation into the following groups: 

1. Those cases with mild frank bleeding, who.so general condition and that of the 
infant in utero has not yet become atlcctcd by blood loss. 

2. Those cases which undoubtedly have concealed or frank hemorrhage sufficient 
to produce .shock and collapse from blood loss. I'his is frequently seen in emergency 
case.s, when the placenta has become completely detached and intrauterine fetal 
suffocation has occurred. 

The first group .should bo treated conservatively, for a time at least. In the second 
group the immediate treatment should be directed towards combating the shock 
and collapse, followed by prompt radical intervention. 

In the last two years at the Philadelphia Lying-In Hospital, wo have felt that 
the proved cases of premature separation should be treated by immediate interven- 
tion by cesarean section, preferably under local anesthesia. This is directly the 
opposite of the methods of conservatism advocated by Dr. Irving. It has been our 
custom, however, to use conservatism in the ca.ses of mild or partial separation 
which evidence no results of cxcessi%’e blood ]o.s.s, but these individuals must be 
' kept under constant observation, and the more radical methods employed if evidence 
of further separation presents itself. 

It is not appropriate to compare the conservative and radical policies on total 
groups of cases. The underljdng etiologic factors, such as toxemia and associated 
conditions, must necessarily influence the method chosen and these affect the figures 
for certain methods of therapy. 

As to the question of removal of the uterus after cesarean section. Dr. Irving has 
pointed out the added risk associated with hysterectomy, and I most heartily agree. 
Very rarely is this procedure n'ustified, as the recuperative powers present in the 
uterine musculature are remarkable. 

dr. K, DE SNOO, Utrecht, HoelAnd. — ^During a period of thirty years I have 
observed as many as 228 cases of premature separation of the placenta. In 127 
cases more than half of the placenta wms separated, in 101 less than a half. Most of 
these latter cases were diagnosed only after birth by the finding of clots on the 
maternal side of the placenta. The first group, on the other hand, forms the severe 
cases, generally accompanied by the classic symptoms. 



THE ETIOLOGY OF CONGENITAL MALFORMATIONS IN THE 
LIGHT OF BIOLOGIC STATISTICS^' 

Douglas P. Murphy, M.D., Philadelphlv, Pa. 

(From Department of Obstetrics and Gynecology and Gynccean Hospital Institute, 

University of Pennsylvania) 

I T IS said tliat development results from the interaction between in- 
lierited tendencies contained Avithin the egg substance itself, and the 
external conditions which surround and act upon this substance (Stock- 
ard) 

It is common Imowledge that man3' congenital abnormalities are in- 
herited. The question arises, howcAmr, as to Avhether all defects have 
their origin in this manner, or whetlier some of them maj’- be due to 
disturbances Avithin the environment of tlie otlierAvise normal OAUim. 

A number of observations support the idea that man can influence 
the environment of the ovum suffieientty to modify its groAvth. Stoek- 
ard^ subjected the eggs of fish, during early stages of development, to the 
action of Aveak solutions of alcohol. Tlie resulting embryos exliibited 
marked abnormalities in the structure of the central nervous sj^stem 
and organs of special sense. Bagg^ likcAAose modified the groAvth of the 
ejm and brain of rat embryos by exposing them to radium irradiation. 
Murphy® assembled evidence that radium and roentgen exposure AviU 
arrest the groAvth of the human embryo, microcephaly being the most 
common sequel. 

With respect to spontaneously occurring malformations, i\IaU^ found 
a high incidence of abnormalities among aborted, human embryos, and 
ones from tubal gestations. The Amry large number of pathologic em- 
bryos found in the tubal pregnarrcies Avas one of the strongest arguments 
to him that thej^ Avere not the result of germinal influences, but due to 
unsuitable external conditions. 

It is conceivable, hoAvever, that the pathologic embrjms examined by 
Mall, maj'^ iiave acquired their unusual maternal relationships as a result 
of abnormal germinal characteristics. In such an event, the ensuing 
maldcAmlopment Avould have been due primarilj’- to hereditary causes. 

It is generallj' agreed, therefore, that manj”- congenital malformations 
arc inherited, also that the deAmlopment of the OAOim can be modified 
under experimental conditions. The evidence does not appear to be 
entirelj' convincing, lioAvcA^er, that spontaneously occurring abnormali- 
ties can be due to environmental factors. Tiie present report deals with 
certain characteristics of a series of families possessing congenitally 

‘Read, by invitation at the Sixty-Second Annual Meeting' of the American Gyne- 
cological Society held at S-wampscott, Mass., May 31 to June 2, 1937. 
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IIK. KUDOLPII W. HOLMES, CittCAGO, Iix. — Spiop;clborg over seventy-live years 
ago clearly (loinoiisf rated that not rarely (al)out 1 in 200 deliveries) inspection of the 
placenta iiostparliim reveals flechs of blood, up to the size of a goose’s egg, of a 
dirty pntty-like appearance, whieh arc clots in which the hemoglobin has been de- 
stroyed. These produce no clinical signs, or at most trivial symi)toms which are 
not recognized. From such insigniiicant entities wc run the gamut of every degree 
of placental separation up to complete ablation, and every degree of hemorrhage 
up to those obstetric cataclysms, ushered in by profound hemorrhage or tho.se severe 
cases of Convcllairc apopU'x)/. In both these tyijcs there may be not one drop of 
blood escaping from the vagina, 

T have never conceded that those ca.'^es of ablatio without external bleeding carry 
a higher mortality rate for mother and baby than the open type. The only dilTerence 
lies in the fact that the diagnosis is del.ayed in instancc.s of ahsoluic concealment. 
On the other hand, in the oj)en homorrhage.«, the amount of blood which escapes is 
never the criterion of the amount which has left the circulation. I firmly believe that 
we should divide all instances of ablatio into ah.sohitc concealment and relative con- 
ccahncni. I have tabulated all the .symptoms which arc reputed to occur with 
ablatio placentae. Each and evciy sign and .s\Tnptom so recognized prevails with 
equal frequency in the occult and overt type.^, exceiit that external bleeding is con- 
stant in the latter. 

If wo concede for the moment that absolute concealment does carry an inherent 
jeopardy wanting in the relative typc.s, then we should concede that the tampon is 
entirely contraindicated for it immediately converts the open into a concealed tj'pc. 
But, wo know that for over loO years the Dublin School has employed the tampon 
for “accident. al hemorrhage with signal .^ucce.ss. I heartily substantiate Dr. 
Irving’s stand in the use of the tampon in selected cases. I would .also raise mj 
protest with that of Dr, Irving that a routine ec.^arean section for all instances of 
ablatio is inexcusable. 

In my personal c.xperience of 20 instances of severe clinical ablatio placentae, I 
have found that the hemorrhage and uterine changes produce with rare exceptions 
a marked cervical relaxation, a dilatable os. I voice this view with great timidity in 
A’iew of the present reaction to manual dilatation, but I feel that most ablatios mar' 
be delivered by manual dilatation and version (vel forceps or craniotomy) far more 
quickly than is possible in waiting for the “.‘;et up” and then performing a cesarean 
section. 

DR. IRVING (closing), — Of the 119 cases I reported that f.all into the internal 
hemorrhage group, some had complete scp.aration and some did not. It is not alwaj's 
possible to tell whether the separation is complete or whether it is partial. 

The 119 cases fell, however, into the same group as those discussed by Dr. 
Studdiford and Dr. Vaux. We felt just as they did until we abandoned cesarean 
section in 1931. Our conversion to conservative measures was due to the IG cases of 
Dr. Polak. This method lacks rapidity but I am not willing to admit that it is less 
safe than cesarean section. In our onm hands it has been much safer. 

I would like, to take exception to Dr. Holmes’ statements regarding manual 
dilatation. That method has been anathema to me ever .since I was an interne and 
I have taught that it is one of the most fatal maneuvers in obstetrics. 
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Pelvic disease relates to any pelvic condition for which the mother 
received treatment prior to the conception of her defective child. Pre- 
conceptional douching deals with the use of contraceptive chemical 
douches employed at the time that, the malformed cliild was conceived. 
Although no control data were available, the attributes in Table III 
did npt appear to occur unusually often. 

Table I. Classification of Chief Diagnoses by Boby System 

Showinf? the location of one Tnalfornnition for each clofectivo iiulivicliial, arranged 
according to body sj'stem. In care two or more defecl.s were present, the mo.st .‘^erious 
ono was selected. Note the great frequency of malformations involving the nervous 
sy.stem. 


1 

BODY SYSTEM 

1 INDIVIDUALS 

NUMBER 

PER CENT 

Eeported 

9?.', 

100.0 

Nervous 

5fi() 

r.o.d 

Gastrointestinal 

140 

1.5.0 

Bones, muscles, shin 

10.'! 

11.0 

Cardiovascular 

SO 

8.0 

Monsters not described 

2S 

."l.O 

Genitourinary 

10 

1.1 

Ill-defined 

4 

0.4 

Respiratory 

3 

i 0.3 

Unstated 

1 

0.1 


Table II. Nervous System Diagnoses 


Showing the nervous system defects according to diagnosis. Note the seriousness 
of the malformations, and the great frequency of hydrocephalus and spina bifida. 


diagnosis 

1 I.N'DIVIDUALS 

NUMBER 

PER CENT 

Reported 

5GG 

100.0 

Hydrocephalus alone 

180 

31.8 

Spina bifida alone 

112 

19.8 

Anencephalus 

98 

17.3 

Hydrocephalus with spina bifida 

93 

16.5 

Meningocele 

2G 

4.6 

Craniorachiscliisis 

25 

4.4 

Microcephalus 

13 

2.3 

Bncephalocele 

8 

1.4 

Iilongolism 

8 

1.4 

Others 

3 

0.5 


Table III. Familial Characteristics Rel.\ting to Environment 


Showing the frequency with which some of the familial characteristics relating 
to environment as a possible etiologic factor, were observed. Note the relative infre- 
quency of these attributes. 


CHARACTERISTIC 

FAMILIES STUDIED 
NUMBER 

CHARACTERISTIC 

PRESENT 

PER CENT 

Chronic illness of Father 

5G9 

9.3 

Chronic illness of Mother 

G40 

8.8 

Positive maternal AVassermann 

324 

12.4 

Previous maternal pelvic disease 

G2S 

10.8 

Previous at>q)ical menstruation 

G54 

12.5 

Preconceptional douching 

345 

25.5 
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nialfoi’nied cliildron. These are presenled in order to show llie a])j)arcnl 
inlhienec, and relative, import anec, of heredity and environment as fac- 
tors in the production of eon"enital defects in 7nan. 

MATF.!5IA1.S AND METHODS 

Tlie material forminpf the basis for the study was secured in the 
following manner: 

There were found in the tiles of the Bureau of Vital Statistics, De- 
partment of Health of the State of Pennsylvania, 130,132 death cer- 
titicates for stillborn and liveborn individuals who died in Philadelphia 
during the five years between dan. 1. 1925), and Dec. 31, 1933. Each 
of the.se certiticate.s was e.xamined and among them were found 1,476 
cases of congenital defect. 

The deceased individual was considered to have posses.sed an ab- 
normality under either of two conditions: (1) if the malformation in- 
volved the .surface of the body, or, (2) if internal, its presence liad 
been diselo.sed by operation or necrop.sy. Diagnoses not conforming 
to these rerpiirements were considered as not vciafied and were ex- 
cluded from further consideration. This procedure gave S90 cases 
for study. An attempt was made to interview the mother of each 
individual, the visits being carried out in the summer of 1934, by three 
fourth-year medical students. By this means, forty-five additional 
malformed brothers and sisters of the defective offspring were located, 
giving information upon a total of 935 defective individuals. Since 
approximately SO per cent of the deformed persons wore born in hos- 
pitals, the.se institutions were visited, and pertinent facts were ex- 
tracted from their records. 


THE DATA 

The location of the chief malformation of each individual by body 
system is recorded in Table T. The diagnoses of the largest single group 
appearing in Table I, are given in Table II. The seriousness of the 
defects is indicated by the fact that 90 per cent of tlie individuals died 
within a year of birth. 

The familial characteristics having a possible bearing upon the 
etiology of the physical abnormalities are considered under two head- 
ings: (A) environment and (B) heredity. 

(A) ENVIRONMENT 

The frequency with wliich certain of the envix'onmental characteristics 
occurred is given in Table III. In this table, the term “chronic ill- 
ness” refei's to sickness Avhich existed at the time tliat the malformed 
child was conceived. Tlic Wa.ssermann reactions are those which Avere 
taken Avhen the motliers were pregnant with their malformed offspring. 



894 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Relative Sterility Before Birth of 2falformed Child.— The lengtiis of the intervals 
occurring between 2,14C pregnancies of the mothers of malformed children were 
determined.i 2 a long period of relative sterility occurred four times more often, 
immediately preceding the conception of malformed otfspring, than it did preceding 
the births of the normally developed brothers and sisters. This is interpreted as 
indicating that at this time the germ cell.s were too abnormal for fertilization to 
occur. 

Frequency of Malformations Among Brothers and Sisters. — Two hundred and 
seventy-five mothers became pregnant after the births of their defective children.^ 
The incidence of malformation among these sub.scquent offspring was approximately 
18 to 25 times greater than in the population-at-large. 

Duplication of ilalf ormations Among Brothers and Sisters. — Forty families each 
possessed two or more congenitally malformed children. !•* The defect observed in the 
first malformed child reappeared in a sub.sequent, malformed brother or sister in 
46 per cent of instances. 

Duplication of 2Ialforma1ions Among Distant Belatives. — In .19 cases, a distant 
relative of the malformed child exhibited a congenital malformation.^^ The latter 
defect was identical with that observed in the malformed child in 41 per cent of 
instances. 

Duplication of Bare Defects. — Maldevelopment occurs more frequently in the 
left dome of the diaphragm than in the right dome. One mother gave birth in 
successive pregnancies to two children both exhibiting an absence of the right 
dome.14 

Duplication of Defects Through Two Wives. — One father had a child with a right- 
sided harelip and cleft palate by each of two wives.i'* 

Malformations According to Sex. — The ratio of males to 100 females, among the 
malformed children, and their normally developed brothers and sisters, is gven in 
Table IV. Hydrocephalus, pyloric stenosis and harelip seemed to favor the males, 
while anencephalus was found more frequently among females. 

Table IV. Sex Katio 

Showing the proportion of males to females among offspring in families having 
malformed children. Note preponderance of defective males in individuals with 
hydrocephalus, pyloric stenosis, hare lip and cleft palate; and the large number of 
females exhibiting anencephalus. 


DESCRIPTIOX 

MALES 

FEMALES 

JrALES 

TO 100 

FEMALES 

Normal siblings 

851 


122.6 

Malformed offspring 

501 


115.4 

Hydrocephalus without spina bifida 

114 

1 07 

170.0 

Pyloric stenosis 

49 

16 

306.0 

Hare lip, cleft palate 

.30 

16 

187.5 

Anencephalus 

27 

74 

36.5 


DISCUSSION 

The above observations offer no evidence that environment plays a 
role in etiology. This may be due to limitations of the study. For 
example, such defects as amputations, -which are believed to be due to 
amniotic hands, did not appear in the series of abnormalities which 
formed the basis for this report. 
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Frcqiicnci/ of Fcproditctioit.- — Two huiulrod and eight families each had two or 
more chiUlren horn before llio birth of tlio eongcnitally inalforined child.'’ Copro- 
duction occurred in (hi? group no more fretpieufly th.an in a .dories of control 
familie.s having normtilly develo]>t;d olT,<priug. 

Month of Cnncri>twii. — Tlio moiitli of cotua'plion of ihio inalforined individuals 
was studied.'' 'J'he gro:ilc.-^( freipiency of tho.'’e conceptions occurred in tlie summer 
inonth.s. This was contrary to the findings of 1‘etcrsen," who observed the greatest 
incidence in the winter and spring mouths. Tlie.^’o findings indicate that there is no 
unusu.'il seasonal occurrence in the time of conception of congenitally malformed in- 
dividuals. 

Diet. — Tile diet of .o-jo mothers was investigated. 'I'lie important foods, such as 
milk, leafy vegetables, fruits, and whole grain breads were not used by these mothers 
in amounts sutTicient to meet the mineral and vitamin standards, as generally 
recommended for pregnant women. The most obvious dietary deficiencies were in 
calcium, phosjihorus, iron and vitamins B and C. Accurate control figures for those 
observations, however, were not available. 

Coincidence of Matfonnotion with Placenta Previa. — Placenta previa occurred only 
once in 7-11 malformation pregnancies. Its frequency in the general population, ac- 
cording to Williams," is about one in 3,000 eases in private piacticc. It is possible 
that no additional instances of placenta previa would have been met had 1,000 
malformation pregnancies been studied. 

(B) HEREDITY 

Color. — There were S,l-1 white and 7(5 negro, malformed individuals. These figures 
gave a ratio of .'3.72 malformed whites jier 1,000 white livebirths, and .'-i.!? malformed 
negroes per 1,000 negro livebirths occurring in Philadelphia during the five-year 
period in question. The rate for the whites, thorefore, was nearly twice that for the 
colored. This racial selectivity of malformations is borne out by governmental 
statistics." 

Maternal Ae/e. — Data dealing with the ages of 570 mothers at the births of 007 
malformed children, and IjSS.*] normally developed siblings were available for 
analysis.io The proportion of defective to normal otfsjiring at different maternal 
ages M’as found to be as follows; (.a) lowest when the mothers were between twenty 
and twenty-five years of ago; (b) more or less constant when the mothers were 
between fifteen and thirty years of ago; (c) increasing from year to year ndien 
the mother had passed thirty; (d) greatest after the mothers had passed forty years 
of age, at which time the ratio of defective to normally developed children was 
approximately three or more times that noted before the mothers were thirty years 
old. 

Birth Order of Miscarriages, Premature Births, and Stillbirths. — One hundred 
and fifty-one families experienced one or more miscarriages, premature births, or 
stillbirths.li These unsuccessful pregnancies occurred before and after the birth 
of the malformed offspring, more often than they did preceding and following 
the births of the normally developed brothers and sisters. The development of the 
resulting offspring is unknown, nor is it understood to what extent malformations 
are associated with miscarriages, premature births, and stillbirths. IMalD has shown 
that many aborted embryos are malformed, and the present study indicates that at 
least 25 per cent of malformed indhuduals are stillborn. There is reason, therefore, 
to believe that at least some of the unsuccessful pregnancies may have given rise to 
malformed indimduals. Eegardless of the development of the offspring, miscarriages, 
premature births, and stillbirths would seem to represent expressions of reproductive 
inefficiency. 
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DrSCUSSION 

DR. WILLIAM A. SCOTT, Toronto, Ont. — In attempting to evaluate “environ- 
mentaP’ and '^hereditary'' factors, it is necessary to define rather precisely just 
what is meant by the terms. For instance, Muller subjected the fruit lly to the 
action of x-rays and produced gene mutations that had previously arisen spon- 
taneously in fly colonies. The treated flies, however, showed 150 times more mutations 
than the untreated controls. Tliese mutations, of course, were due to ‘ ‘ emdronment, ‘ ’ 
but, as they bred true to tj’pe, the changes in their olTspring were the result of 
“hereditary" causes. AVhat began from environment became hercditarj% If we 
wish to try and separate such factors should we not think of them as falling into 
tliree possible groups? 1. Hereditary factors, affecting the chromosomes and being 
transmitted as either dominant or recessive characteristics. 2. Constitutional factors, 
affecting the germ plasm before fertilization. 3. Environmental factors?, affecting 
the development of the ovum after fertilization. It would be understood, of course, 
that experimental work has shomi that external influences may aft'ect any one of 
these classes. 

Dr. Murphy has shown that ' ' disturbed pregnancies ’ ’ occur more frequently than 
would be expected by chance in the pregnancies immediately preceding and im- 
mediately following the pregnancy which ended in the birth of the defective child, and 
Mall has pointed out that manj' aborted cmbrj’os are pathologic. Two explanations 
of this are possible. Faulty implantation of the ovum may result in deficient nourish- 
ment and injury to some of the cells of the early ovmm, or an abnormal ovum may 
tend to have poor implantation and be liable to abort. 

During the last two years we have had 1C cases of fetal deformities and one of 
hemorrhage of the newborn, the latter following elective cesarean section. Two of 
these were complicated by placenta previa (12.5 per cent) and one by threatened 
abortion. In these cases, therefore, there were over 18 per cent with complicated 
pregnancies. Yet, during the same period, tlie incidence of fetal deformities was 
only 0.9 per cent of the total births. Our incidence of placenta previa was about 
the same as Dr. Murphy's, namely 24 cases or 0.8 per cent of total deliveries. In 
the same series, there were 18 cases of macerated fetuses, 14 of whom had com- 
plicated pregnancies, in 9 the complication being toxemia of pregnancy. 

Some hereditary deformities are manifested only when marriage occurs between 
suitable persons. I have a patient with two normal babies. She was one of a 
family of six, all of whom had either unilateral or bilateral congenital hip disease, 
yet in a careful inquiry no evidence of the disease could be discovered in the 
families of either hefi father or mother. It would appear that this tendency is a 
recessive characteristic of both her father and mother. 

Without figures to substantiate my opinion, I have had the impression that certain 
types of fetal abnormalities, particularly mongolian idiocy, tend to arise in preg- 
nancies occurring in the latter part of the childbearing period. 

One occasionally sees cases where there appears to be a combination of hereditary 
and environmental factors. One of my patients gave birth to a baby with an amputa- 
tion of the right leg just above the knee. This is usually accepted as an environ- 
mental occurrence, but the same child had an absence of the anterior chest and 
abdominal walls and an imperforate anus. She has since had a normal child. 

It was very surprising to learn that the percentage of deformities in white people 
was double that of the colored race. With the close intermarriage of the latter, 
one would have thought the tendency to malformations would liave been accentuated. 

DR. WILLIAM E. NICHOLSON, Philadelphia, Pa. — I am interested in the tj-pe 
of malformation in wliich you cannot find any inheritance factor. Many years ago I 
delivered a patient whose family liad a perfectly normal history so far as malforma- 
tions were concerned. The mother had had one child by a former husband, who 
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On llie oilier hand, the remaining charnel eristics hearing upon etiol- 
ogy, all ])oint lo heredily as the most likely cause of malformation. 
These fall inlo four groujis: (a) color, (b) sex ratio, (c) i'e])roduclive 
lacfticicncy and (d) Ihc charaeler of Ihc defccls which were seen in 
brothers and sislers. 

Abnormalilies were observed in while ])ersons Iwiec as oflen as in 
negroes, which fael would supjiorl Ihc Iheory of a germinal origin for 
eongcnilal dcfecls. This high frequency of malformalions in whites is 
of inlercsl in view of Ihe fael that syphilis is much more common in 
negroes. Jl might he concluded, from these observations, that .syphilis 
is iiol an eliologic factor. 

Certain defects aniicted one sex more oflen than the other. If spon- 
tancou.sly occurring malformations arise, iirimarily, from environmental 
influences, it would seem that Ihc .sexes should he affect ed with equal 
frequency. 

lleproductive inelTiciency was indicated by: (a) the long period of 
relative sterility frequently oh.served immediately preceding the birth 
of the malformed child, (h) the nearne.ss of miscarriages, premature 
births and stillbirths to the malformation pregnancy, (c) the high in- 
cidence of malformed off.spi'ing born to older mothers, and (d) the 
inerea.sed frequency of congenital defects among brothers and sisters. 
Since these evidences of repi’oduct.ive weakness, iji very many cases, 
operated over a ])eriod of years, it seems likely that their origins rested 
upon defects within the gei-m celks, rather than upon abnormality in the 
environment. 

Perhaps the single mo.st convincing piece of evidence in favor of 
heredity is the frequent diqilication of defects in brothers and sisters. 
This was observed in the case of the more unusual, and more serious 
malformations, as well as in the more common types of less serious ones. 

Prom this investigation it is not possible to conclude that spoil- 
tnneously occurring, human, congenital malformations do not arise 
from factors inherent in the environment of the ovum. On the other 
hand, no evidence Avas found to confirm this theoiy. All of the avail- 
able data point to heredity as the cause of maldevelopment. 
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THE CONTINUOUS AUSCULTATION OF THE PETAL HEAET 
BY MEANS OP AN AMPLIFYING STETHOSCOPE"’ 

Preliminaky Report 

Harvey B. Matthews, M.D., P.A.C.S., Brooklyn, N. Y. 

(From the Department of Ohstctrics and Gynecology, Methodist Episcopal Hospital) 

T he importance of the continuous auscultation of the fetal heart dur- 
ing labor, and pai'ticularly during delivery, is unquestionable. 
Early manifestations of fetal distre.ss could be more often recognized 
if it were possible to auscultate the fetal heart continuously. The uncer- 
tainty and shortcomings of present-day methods are well known and 
keenlj’’ appreciated. 


W£S TETfZSJ ELEC. TR.IC DYNAMIC 

MICROPHONE LOUD SPEAKER 



WESTERN EEECTRIC SHIELDED HIGH CAIN 

‘ 3A STETHOSCOPE COUPdNG AMPLIFIER 

TRANSFORMER 


Fi". 1. 

There have been man.y methods and sy.steras devised for recording 
the fetal heart tones but up to the present none of these have proved 
satisfactory. They are, for the most part, too complicated and expen- 
sive for general use. 

Because of the vast improvement in sound reproduction, all experi- 
ments prior to 1927 can be disregarded, although the experimental re- 
sults with the various types of fetal cardiographs are pretty well borne 
out by modern methods of sound reproduction. 

The fii'st inve.stigator to u.se modern methods of sound reproduction for recording 
the fetal heart tones was Dr. T. Cio.slow.ski, of Warsaw (1932;. His apparatus 
consisted essentially of: (1) microphone, (2) amplifier, (3) a more powerful 
amplifier, and (4) ear x>hones or megaphone. Tliis apparatus was demonstrated 

•Head at the Sixty-Second Annual Meeting of the American Gynecological Society, 
held at Swamp-scott, Mass., May 31 to June 2, 1937. 
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was perfectly liealtliy. In tills labor slu? «lclivere(l a child with agglutination of the 
toes and fingers, a niierocephalic head with some hydroeephalus. Subsequently this 
patient had two perfectly normal children by the same husband. The interesting 
point in tin* history was tlmf tU the time this woimin beg.an her pregnancy she had 
a very queer unditignosed condition of fever. 

I. contend therefore that develojiniental irn’guliirities in these children may be 
due to acute disease of the mother. 

I would include in tin; eight ehisses jis given by Dr. Murphy, not oidy chronic 
disease but cerltiin tyjies of Jicute disetise as well. 

Looking over my statistics, upon the work of the midwives of Philadelphia since 
ini-1. 1 found titnong the ibi.OOn ctises which we have delivered ISl deformities timong 
the children. .Strangely enough, while Dr. Afurphy st.ntes that he has had no amputa- 
tions, in our list we Imd 7 ampulJitions, none of whiidi we thought were due to 
tunniotic btinds. 

DR. .lO.SKPII D. DK LLK, Ciin’Afio. li.i.. — During the P.)1S inllucn'/.a epidemic 
quite a number of monstrosit ies oci'urred in my own practice and in tlnit. of others. 
It was noticed that these women had had the ‘‘tlu’' in the early juirl of their preg- 
nancies. 

Dr. Williams, a veterinarian of Cornell University, rejiorts that cjittle on the 
range produce fewer monstrosities limn cattle that .are held under so-c:illed civilized 
and wholly modernized conditions. 

DR. EMIL NOVAK, DAI.TI^roI:l;, Ain. — Among the hereditary factors which Dr. 
Alurphy enumenited is one which ho spoke of as reproductive deficiency. In cases 
of endocrinopathic sterility I have been impressed with the relative frequency of 
congenital fetal deformities in those patients in whom pregn.ancy luis occurred, per- 
haps after long-continued treatment. For example, a woman of nbotii forty finally 
conceived after .a primary endocrinopathic sterility of seventeen yetirs, and at full 
term was delivered by cestirotin section of a child which died .shortly .after birth of 
congenital cardiac abnormality. In another recent endocrinopathic case, pregnancy 
occurred after .eeveral yetirs’ treatment for sterility, but the btiby was an anencephalic 
monster. And I might enumerate still other eases of this type. Such e.xperiences 
are inclined to temper, at least slightly, one’s enthusiasm in the treatment of 
endocrinopathic sterility. 
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complicated attair and utterly unsuited for genera] use. It .should, however, he 
stated in fairness to Professor Nota, that his method is very accurate and valuable 
in detecting pathologic defects in the fetal, as well as maternal, heart tones. 

"We have strived to devise a system for the continuous auscultation 
of the fetal heart by means of an amplif.ying stethoscope."’ To carry 
out this idea we have employed a Western Electric No. 3A stethoscope 
with a dynamic mieroplione of contact type. The microphone is en- 
cased in sponge rubber ivith convenient attachments for fastening it 
to the patient’s abdomen. Tlie output of the We.stern Electric stetho- 
scope is fed into a specially shielded coupling transformer and the out- 
put of this transformer is in turn fed into a high gain amplifier which 
drives a 10-inch dynamic loud speaker. The loud speaker is insulated 
from acoustic feed-back into the microphone which otherwise would 
cause a “howl” and destroy the desired fetal heart beats. With such 
a “hook-up” the fetal heart tones can be heard continuously for any 
length of time (Pig. 1). After placing the microphone over the fetal 
heart, i.e., over the area of the mother’s abdomen where the fetal heart 
sound is loudest, the operation is simple ; plug in ; tune in ; and listen 
(Pigs. 2 and 3). 

This system is far from perfect. It is expensive and somewhat cum- 
bersome and therefore not generally practical, even for hospital use. 
However, we believe that the idea is right and already have plans for a 
much more compact and therefore easily portable system which will be 
far less expensive and much more efficient. 

I wish to express my sincere appreciation to Dr. Albert Hersheimer, Resident 
Obstetrician, who lias given many excellent suggestions and rendered very valuable 
assistance throughout this work. 
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before the Gynecological Socieiy of Warsaw in 19;->2, The instrument did not meet 
with favor and lias not, to my knowledge, been put on the market for general use. 



Figr. 3. 

Another system, devised by Pillippo Nota, called ‘‘the electro-acoustic registration 
of the fetal heart tones by means of a constant density system” (1934), is a very 
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remains at about IG j)er thousand because of tlie extension of the indications for 
cesarean section. The mortality of primary section for uncomplicated disproportion 
or cervical dystocia is now about 1 per com. The mortality of repeat operations is 
now about 3 per cent. That the mortality in general is now about 4.5 per cent 
is due mainly to the high death rate in primary section on patients with impaired 
cardiac or renal function. The infant mortality varies according to the group 
considered. For dispro])ortion it has been about 2 per cent for the past IG years, 
about half the deaths being due to congenital anomalies. In the group of repeat 
sections during the same period fetal mortality has been nearly 4 per cent, the 
increase being due mainlj' to the larger number of premature infants delivered by 
repeat operations. In the groups of toxemic, nojdiritic, and cardiac patients there 
is a high neonatal death rate duo to prematurity, whicli raises some doubt as to 
whether cesarean is any better tlian pelvic delivery for these premature infants. 

Wm. C. Hkn'.skk. 

Hudnall Ware, H., Jr.: Cesarean Section in Richmond, Virginia, Virginia Af. 
Month. 63: 82, 1!)3G. 

This is a statistical survey of the 127 cesarean sections done in Richmond during 
a five-year period. The figures show that the number of sections increased from 
4.2 to 9.4 per thousand births between the first and last years of the study, the 
average incidence being 2 per cent of all hospital deliveries. The mortality was 8.8 
per cent. Tlio author draws tlic following conclusions from his figures: The dura- 
tion of labor and rupture of membranes are important factors in increasing the 
maternal mortality following section. The maternal mortality rate was materially 
reduced by the use of the two-flap low cervical operation, particularly in potentially 
infected cases. The mortality rate was S.GO per cent for primiparas and 1.81 per 
cent for multiparas. 

EroEKE S. Adeh. 

Bue, Palliez, and Gemez: The Low Cesarean Section at the Charitd Obstetrical 
Clinic During the Last Five Years, Bull. Soe. d 'obst. et de gjmec. 26: 202, 
1937. 

The authors report a consecutive five-year series of 131 low cervical cesarean 
sections which were performed without any maternal death. These cases repre- 
sented an incidence of 2.47 per cent in a series of 5294 labors. The fetal death 
rate among these 131 sections was 6.87 per cent. In 101 cases .spinal anesthesia 
was used and it jdelded excellent results in three-fourths of the instances. The 
authors believe their favorable results are attributable at least in part to the 
use of spinal anesthesia. 

J. P. GUEENniLL. 

Voron, Brochier, and Boulez: Fourteen Cases of Hysterotomy for Placenta Previa 
in the Obstetrical Clinic of Lyon, Bull. Soc. d’obst. et de gynec. 25: 475, 1936. 

The authors report 14 ce.sarean sections performed for placenta previa since Sep- 
tember, 1932. All were done under .spinal anesthesia except two in patients who had 
a severe anemia with hypotension; the anemia was so severe that transfusions had 
to be given during operation. All of these cesarean sections were of the low, cervical 
type in spite of the fact that the placenta was in the lower uterine segment. Tiiere 
was not a single maternal death. Hence, the authors believe that this operation is 
the procedure of choice in serious cases of placenta previa. 


J. P. Greenhim-. 



Department of Reviews and Abstracts 

nv Jlucn KntiKNTKST, M.D. 


Selected Abstracts 


Cesarean Section 

Hoffstrom, K. A.: A Series of lOO Cesarean Sections, Acta o1)Ht. ct gyiiec. Scun- 

dianv. U: i, 3031. 

From 300G to 3033, 300 c(!,sarcan soctions woie purformod mnoiig 20,S02 women 
at the Lying-In Hospital in 3’,‘immerfors, giving a frequency of 0.5 per cent. Tliis 
figure lia.«, Iiowever, incre.asecl during (he hist tliree yoiir.s, amounts now to 3.S per 
cent. Classic operations were jierformed .‘lO limes, ecrvicoeorporeal .50 times and 
the purely cervical operation S times. No com plieat ions ensued in 73 per cent of 
the cases. The puerperal morhidity amounted to 27 jier cent and comprised 24 cases 
nith mild .and 2 with grave puer[ieral distnrh.anccs. .Five c!ise.s teianinntcd fatallj' 
but none of them had any connection whatsoever with the operation. Hence the 
operation mortality i.s zero. The corrected inortnlify for the eliild was 1 per cent. 
The following three indiwitions were the chief c.auses for the operation: (1) Dis- 
proportion hetwcon tlic infant's licad and the I)clvii5, (2) iwofnse hemorrhage from 
placenta previa wliilc tlio cervical canal was still iindilatcd, and (3) eclampsismus 
and eclampsia in wliicli a purely expectant treatment or a conservatively active treat- 
ment was unsticcc-ssful or in which the eclampsia was of very grave character. 

Seventeen patients became prcgn.ant ng.nin after a compnr.atively short time. Six 
of these cases tenninatod spontaneously, 

J. P. Gheenhill. 

Smith, Judson A.: Cesarean Section at the Boston Lying-In Hospital, Surg. 

Gynec. Obst. 57: G23, 3033. 

From 1894 to 1931, inclusive, 1,550 cesarean sections were done at the Boston 
Lying-In Hospital, with a mortality of 4.9 per cent. Of those, 913 were primary sec- 
tions. Of the iirimary sections 527 (oS per cent) were done for disproportion or 
cervical dystocia without other indications or complications. At the present time 
only about one-third of the primary sections are for this indication. Of the other 
primary sections 95 were performed chiefly for heart disease, 73 for toxemia or 
nephritis, 70 for premature separation of the placenta (including some toxic cases), 
44 for placenta previa, and 98 for a variety of miscellaneous indications. The use 
of cesarean section for cardiac patients who have not had heart failure and have 
no otiier indication has diminished. The use of section delivery for placenta previa 
has increased. The incidence of primary sections for disproportion or cervical 
dystocia has decreased from a peak of 12 per thousand deliveries 15 years ago to 
a level of 5 per thousand deliveries during the past 4 years, indicating a much more 
conservative attitude. The total incidence of sections has been close to 30 per thou- 
sand deliveries for the last 16 years. 

About one-half of the cesarean sections now are repeat sections. Although fewer 
cesareans are done now for suspected disproportion the incidence of primary section 
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In a scries reviewed here the mortality rale was G.G per cent. Tlic gross mortality 
rate following childbirth in England and Wales is 0.45 per cent. The mortality rate 
in 1,7C3 cases of cesarean section performed in England in famous maternities l)y 
experienced and distinguished operators was 5.S per cent. The author states that 
the foremost reason for tlic widespread use of the operation is tlie purely surgical 
outlook upon obstetric problems. The baby is aimed at to be "let out” like pent-up 
pus by the surgically wise but obstctricalh' foolish. 

Tlie author believes that nature’s powers and technique arc safer and nature's 
way of overcoming moderate degrees of disproportion infinitely greater than we 
imagine to bo the case and that a trial labor cannot truly be called such, until true 
second-stage pains have been pre.sent for some time. 

F. L. Adaik and S. a. Pearu. 

Crichton, E. C.: Indications for Cesarean Section, South African if. J. 8; 595, 

1934. 

The author .devotes the bulk of the article to the relative indications. 

Because of the relative]}' high maternal mortality in the series of sections in- 
vestigated by the author (11.5 per cent) he feels that cesarean section has a minor 
place in the treatment of placenta previa which gives only a 4.75 per cent maternal 
mortality when treated by the Braxton llieks metliod. 

In eclampsia sections should only be employed in cases of disproportion and in 
rare cases which have improved under conservative treatment but appear to be in 
imminent danger of recurrence of severe symptoms. 

In heart disease the author prefers delivery by the natural route supporting the 
patient with morphia in the first stage and expediting the second stage with forceps 
under chloroform anesthesia. 

The author believes that patients who previously had a section for any reason 
other than disproportion may bo subjected to a tost of labor. 

Wliere disproportion exists the author believes in a test of labor. If the head 
is descending and the cervix is dilating, the author wails until the cervix has been 
dilated for an hour before deciding upon the method of delivery. 

If the head remains high he resorts to a lower segment cesarean section. 

F. L. Adair and I. C. Udesky. 

Jensen, Julius; The Management of Heart Disease in Pregnancy, , South. M. J. 29: 

572, 193G. 

The management of heart disease in pregnancy is guided by the state of com- 
pensation. Most women with heart di.sease bear children without added discomfort. 
With close prenatal supervision patients with early decompensation will be de- 
tected. This is important because congestive failure advances rapidly in pregnant 
women. 

When cardiac failure develop.s, it should be treated fiivst by bed re.st, and digitalis 
and morphine used as indicated. With too prolonged bed re.st cardiovascular tone 
is impaired. The patient who docs not improve upon this regime to the extent 
where she can withstand moderate physical effort .should not go to spontaneous labor. 

Early interruptions of pregnancy for cardiac reasons are rarely indicated. Pre- 
mature induction of labor insures a favorable proportion between the maternal 
pelvis and the child and is, therefore, often advisable. MHiere sterilization is in- 
dicated, delivery may be effected by cesarean section. 


Arnold Goldberger. 
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Trillat, P.: Tlie Treatment of Placenta Previa by Low Cesarean Section, Bull. 
Soc. cl'obst. c( Gyiu-p. 25: 715, 1050. 

Among 30, 500 deliveries tlio author encountered 301 cases of placenta previa. 
The maternal death rate in this series was 30,5 per cent. Ton cesarean sections 
were performed without any deaths. The entire fetal mortality was 07,7 per cent 
Imt ajiiong the 30 cesarean sections Ihorc was only one fetal death, hence the 
fetal mortality for the cesarean .^eirtion group was only 30 per cent. Because of 
these good results, the author has performed more cesarean sections for placenta 
previa during the last few years, 

.T, P. Gp.EEKHinn. 

Brincleau, A,: The Different Typos of Anesthesia for Cesarean Sections, Paris 
med. 25: 100, 30;15, 

The author ro)>orts a scries of 300 cesarean sections performed under spinal 
anesthesia. This anesthesia j)roved entirely satisfactory in 81 cases Imt in 12 others 
general anesthesia was necessary, Tliero were no deaths nor serious complications 
in this scries. However, in the years i)receding tliis group of sections, the author 
encountered three deaths during operation following spinal anesthesia. In spite 
of these sudden deaths, ]3rindcau believes tliat spinal anesthesia is the ideal one 
for cesarean section, 3Ic reconiniends local infiltration anesthesia for verj’ sick 
women, for abdominal hysterotomies before fidl term and for the ligation of the 
fallopian tubes to produce sterility, lie reserves general anesthesia for women who 
refuse spinal anesthesia, in whom lumbar puncture cannot be carried out and for 
those in whom spinal anosthosia docs not produce ,satisfnctory nnestlicsia, 

J. P, GnEENIIILL. 

Ginglinger, A,: The Type of Anesthesia Employed for Cesarean Section, Bull, 
Soc, d’obst. et de gynec, 26: 3937, 

Among 237 cesarean sections performed under ether anesthesia, tliere were 
1 deaths which Ginglinger believes could be attributed to the anesthesia. Two 
of these deatlis were due to bronchopneumonia and two to hemorrhage produced 
Iw atony. The latter two patients died on the operating table. Among 248 
cesarean sections done under spinal anesthesia there were three deaths due to 
immediate smicope after the introduction of the anesthetic. The author urges 
that local anesthesia should bo used for cesarean sections. Ether should be re- 
served for urgent cases such as placenta previa and prolapse of the cord. Spinal 
anesthesia should be used only in obese women where difficulties may be en- 
countered during operations, 

J. P. Greenhill. 

Banister, J. Bright: Present Position of Cesarean Section in Obstetric Practice, 
Brit. M. J. 2: 1143, 1935. 

The author believes that cesarean section occupies an imjustifiable position in 
obstetric practice today, that the incidence of tiie operation is far too high, that the 
indications for its use are at present too wide, and that it is attended by too high 
a maternal mortality rate. Such belief is supported by figures from several clinics, 
and by the widespread indications fox’ the operation as cited by Amand Bouth — in 
all, twenty-four indications under the main headings of (1) obstruction to labor, 
(2) uterine hemorrhage, and (3) constitutional crises. 
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therefore^ there is less danger of shock and sepsis. Convalescence is smoother. The 
suture line is low down and less likely to cause adhesions between omentum, bowel 
or uterus and abdominal wall. The operative technique is outlined, and the recom- 
mendation for preoperative x-ray study is made. 

P. L. Adair akd S. A. Pearl. 


Basden, Margaret M.: Caesarean Section in Infected Cases, Brit. Jf. ,T. 1: .358, 
1936. 

A series of 45 cases over 11 years is reported. Some were frankly infected, oth- 
ers potentially so. No mortality occurred in this series. 

The author believes the pendulum has swung too much in the direction of con- 
servatism, and that though there are definite risks present, there is still a possibility 
of saving a certain number of infants and mothers by performing the operation 
in potentially infected cases. The possible dangers of a difficult instrumental de- 
livery are not always realized. Case records are given. The low cen-ical operation 
was done in 16 cases only. The author performs this operation more commonly at 
the present time. Two cases had cesarean hysterectomies. This is advocated wlien 
the risk of infection appears very great. 

F. L. Adair akd .S. A. Pe.\rl. 

Gustafson, Gerald W.: An Eight-Year Survey of Cesarean Sections at the Wil- 
liam H. Coleman Hospital, Surg. Gynec. Obst. 64: 1035, 1937. 

The greatest single factor in the reduction of cesarean section mortality at 
the Coleman Hospital has been the wider adoption of low cervical cesarean sec- 
tion. 

The low cervical operation is safer than the classic, not only in cases of pa- 
tients having had tests of labor but also in elective cases. In the latter tj-pe of 
patients and in other patients having short low’cr uterine segments, the transverse 
incision with the Phaneuf technique is a very .satisfactory procedure. 

It is reasonable to assume that if low cervical operations could be .substituted 
for the classic operations in this country, the mortality from abdominal deliveries 
would be cut in half. 

Wm. C. Hek.s1vE. 

Pemberton, John: Six Cesarean Sections on the Same Patient, Lancet 2: 1039, 
1936. 

The report of six cesarean sections on a single patient is unusual. In the last 
sixteen years one physician has done all six sections on this patient for a generally 
contracted pelvis. Each operation was elected about ten days before the estimated 
term date. There was only one abdominal sear and no omental or bowel adhesions, 
although the uterus was adherent to the abdominal wall. All puerperal periods were 
afebrile. Tlie uterine wall was not unusually thin at the site of the scar. 

Eeferences are made to one case ha^'ing seven cesarean sections, another six. 

H. Close Hesseltike. 

Thiessen, P.: The Avoidance of Complications in Cesarean Sections Performed 
Under Spinal Anesthesia, Med. Klin. 32; 416, 1936. 

The author describes his technique for spinal anesthesia in performing cesarean 
sections. He believes that this form of anesthesia is excellent for cesarean sections 
and is without any danger. However, one must be careful to observe all precautions. 

J. P. Greekhill. 
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Andrews, C. J., and Nicliills, Kichnrd B.: Unusual Indications for Cesarean Sec- 
tion, Yirpinia ]Mon(li. G3: .‘t.H, .193(i. 

Tlic authors present a series of ,1,200 eonseeutivo deliveries with a cesarean section 
incidence of 2.7 per cent, or .3-1 case.s with no maternal mortality. They have listed 
as unusual indications for section all cases out.^ide of tlioso with a contracted pelvis. 
The unusual indications were; Distociu followinfj intrauterine radium applications, 
double uterus, ])rcg'nancy in the rudimentary horn of the uterus, torsion of tube 
complicating labor, pregnancy following the .succe.^ssful repair of vesicocervical iistuJa, 
eclampsia, abruptio placentae, and filu-oids complicating labor. There were fourteen 
of these unusual indications. 

lilUOK-VB S. AUEll. 

De Guchteneerc, Laliaye, and Fouloii: Cesarean Section as a Method of Therapy 
to Maintain the Circulation of the Cord. Brn.vellcs-med. 15: Gil, 19.3.5. 

The clinical picture of hyperlonieify of the parturient uterus, in the absence of 
any obstacle in the pelvis, and with signs of fetal disti'cs.s ought to malcc one think 
of obstructor circulation of cord vessels. This condition can be relieved only by 
cesarean section. It occurs more often in the young girl than in the multipara. 

.1. Tiiorxwem, WiTiinr.sPOON'. 

Bud, G.: Co.sarcan Section in the Long Axis, iNfonatschr. f. Geburtsh. u. Gynillc. 98: 
210, 1931. 

When a cervical cesarean section is performed, the incision in the lower uterine 
segment is generally made vertically. However, since in most cases the uterus is 
rotated to the right, this vertical incision, after the child has been removed from the 
uterus, runs obliquely toward the left tubal corner. Hence the author makes the 
incision of the lower uterine segment obliquely directed to the right tubal corner. 
After the child has been removed this incision then runs vertically. 

J. P. GREEXmim. 


Fleischer, A. J., and Kushner, J. I.: Experiences With the Latzko Cesarean Sec- 
tion, Surg. Gvticc. Obst. 62: 23S, 1930. 

The Latzko operation is a valuable adjuvant in the annaraentarium of every ob- 
stetrician. It should not be used promiscuously, but rather is indicated in all cases 
which cannot be delivered by the vaginal route when there is a temperature indica- 
tive of a potential infection and also in patients with normal temperatures, who have 
been repeatedly examined vaginally or when membranes have been ruptured for a 
long time. 

The operation does entail some technical difficulties which can be overcome by any 
obstetrician with a sound surgical background and training. It is not a panacea 
for all frankly infected cases. DeLoe’s dictum is very appropriate: ‘‘Laparo- 
trachelotomy for all but those where infection is suspected, then Latzko ’s operation, 
PoiTO, or craniotomy.” 

Wm. C. Henske. 

Riddell, James: Lower Segment Caesarean Section, Brit. M. J. 1: 792, 1936. 

The author points to the advantages of the low cervical cesarean section in con- 
trast to that of the classical operation. A trial of labor is possible; the operation 
can be performed prior to or after the onset of labor ; no haste is required during the 
operation; the contractile part of the corpus is not invaded; bleeding is less and. 
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Orrul, Michale : Placental Insertion in the Mechanism of the Rupture of the Uterus 

Corresponding to Cesarean Section Scar, Clin. o.stet. 15: 509, 1936. 

Tlie author describes a case of twin pregnancy with spontaneous rupture of 
the uterus in the seventh month. He found placental insertion to have gone 
deeper into the scar than ordinarily found. 

In a second case he reports that the placenta was completely developed into 
the scar tissue. The rupture of the uterus in this case was complete. 

The author emphasizes the predisposing factor created by placental insertion 
on scar tissue of the uterus. He concludes that the excessive distention of the 
uterus due to multiple pregnancy is a further predisposing factor for rupture of 
a section scar. He believes, as many authors at present do, that a low cervical 
cesarean section would render placental inserlion on scar tissue less likely than 
a classical section. 

ADGD.ST F. Daro. 

Trillat, Paul: The Distant Consequences of the Low Cesarean Section, La 

Gyndcologie 33: 743, 1934. 

The cervical cesarean section has very few late disturbances and permits the 
normal development of subsequent pregnancies. Spontaneous labor is possible if the 
pelvis is sufficiently roomy. However, one should not use any medical oxytocics 
and should avoid all obstetric maneuvers which require force. Since every woman 
who has had a cesarean section may develop a rupture of the uterus, all labors after 
a cesarean section should be conducted in a hospital. However, ruptures of the uterus 
during pregnancj' are rare after the cervical cesarean section. Trillat collected from 
the literature 39 cases of uterine rupture which have occurred following cervical 
cesarean section. 

J, P. Greenhill. 

Pournier, p., and Estienny, E.: Rupture of a Scar During Labor Following a 

Cervical Cesarean Section, Bull. Soc. d’obst. et de gynec. 25: 185, 1936. 

In 1934 Bonnot was able to collect from the literature 37 cases of rupture of the 
scar following the low, cervical cesarean section. Fournier and Estienny report an 
additional case in a woman who had twins. The authors believe the rupture 'was not 
due to weakness of the scar but to excessive distention and unusual thinning resulting 
from the presence of a twin pregnancy. The rupture did not occur until after a 
number of hours of severe uterine contractions. The authors maintain that a scar 
in the upper part of the uterus would likewise have ruptured under these conditions. 

J. P. Greenhill. 

Anddrodias and Pdry: Spontaneous Labor in Women Who Previously Had Low 

Cesarean Sections, Bull. Soc. d’ob.st. et de gjmec. 24: 552, 1935. 

The authors report a series of 16 women who had vaginal deliveries after having 
previously been delivered by low, cervical cesarean sections. The indications for the 
cesarean sections had been contracted pelvis in 11, anomalies of cervical dilatation 
in 4, and retroplacental hemorrhage in 1. In 9 of the 16 cases forceps were prophy- 
lactically applied when the head was at the outlet but in seven instances delivery was 
entirely spontaneous. 


J*. P, Greenhill. 
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Voron, Brocliior, and Magnin: Parotitis After Low Cesarean Section, Bull. Soc. 

d'obst. et do gyndc. 25: 251, 1036. 

TJie aulliors report 3 cases of parotitis which occurred soon after cervical cesarean 
sections. All 3 women had defective teeth, hence the authors believed they present 
evidence of a buccal origin of parotitis. Since spinal anesthesia was used in 2 
cases, there could not liave been any injury in the maxillary region. In .spite of the 
largo number of cases of parotitis which have occurred after gynecologic opcration.s, 
only one case could be found following cesarean section in a scries of 520 cases of 
parotitis collected from the literature. In fact, parotitis is rare after labor because 
in a scries of 25,000 labors reported from the Kocnigsberg clinic there were only 9 
cases of parotitis. The authors' case was the only one they observed after 100 
cesarean sections. 

J. P. GaBENiiirii,. 

Huessy, P.; Our Death.s Prom Cesarean Section, Monatschr. f, Gcburt.sh. u. Gjmak. 

103: 1C, 1936. 

In the author's clinic from 1921 to 1935 a total of SIO cesarean sections were 
performed. In this series there wore 2S maternal deaths, an incidence of 3.45 per 
cent. Mortality in the clean cases was 0.37 per cent, in the unclean cases 1.23 per 
cent. The actual operative mortality was 1.6 per cent. The author warns that 
it is best to perform cesarean sections only upon clean cases except where it is 
absolutely necessary to oj)erate on uncle.an cases. In clean cases there should be 
no fetal mortality of viable babies and the maternal death rate should not c-xcecd 
1 per cent at the very most, ‘When the results of the mother and child arc considered 
together, cesarean section is superior to vaginal operative deliveries. Cesarean 
section is not a serious operation when it is properly performed for a proper indica- 
tion and under the proper conditions. The author recalls that even after spontaneous 
delivery there is a distinct maternal mortality, especially from embolism which 
does not occur less frequently than after cesarean section. The author believes that 
in the interest of the child the indications for cesarean section should be extended. 

J. P. Greenhill. 

Lindsay, Douglas: Pathological Results of Cesarean Section, Lancet 1: 19, 1934. 

To stress the imi^ortance of operative complication of cesarean section, the author 
reports the removal of two urinary bladder calculi, one of which was attached to a 
silk suture from the old uterine scar. Since the only sjanptom was menorrhagia, 
the bladder stones were discovered only by routine pelvic examination. No explana- 
tion is offered for the silk suture extending into the bladder. The stones were the 
size of grapes and were phosphatic. 

The author states that menorrhagia, abdominal adhesions or uterine fistulas are 
the more frequent conditions demanding hj'sterectomy following cesarean sections. 
Moreover, it is stated that cesarean section operations are abused as much as are 
forceps and are undertaken often by unqualified operators. Certain errors pre- 
dominate in the closure: (a) poor reconstruction of uterine wall, (b) infection from 
poor technique and improper management of patient, and (c) incorrect use of suture 
and Suture material. 

Although silk sutures are important for the first row, it is stressed that they 
must be buried, interrupted and not heavier than a number 3 catgut. Catgut sutures 
are used also to approximate the muscle and to fix the visceral peritoneum. In the 
author’s series of nearly 200 operations none required later hysterectomy for com- 
plication of the sections. 


H. Close Hesseltine. 



Erratum 


In tlie article bj’^ John I. Brewer and James E, Fitzgerald entitled '‘Six Normal 
and Complete Presomite Human Ova," published in the August issue of the Journal, 
Fig. IG was unfortunately omitted. It is publi.whed below together with several 
paragraphs in whicli its mention occurred. 

FITZGERALD OVU:U 

The specimen was obtained by abdominal hysterectomy. The operation was per- 
formed because of multiple large fibromyomas. Tlie patient Iiad a normal thirty- 
day menstrual cycle, and tlicre was no accurate coital history. The hysterectomy 
was performed on the thirty-fifth day of tlie cycle. 



Fiu. 16. — The Fitzgerald ovum. This photomicrograph is made of a sagittal section 
of the embryonic disc. Henson’s node is distinctly elevated. The primitive streak is 
well defined. The yolk sac is larger than the amnion. In the substance of the body 
stalk, there is an amniotic duct. 

The uterus was as large as a large grapefruit. It contained many subserous 
and intramural fibroids. The endometrium was without gross pathologic changes. 
The blastocyst was embedded on tlie posterior wall of the endometrium in the 
fundal area and was definitely elevated above the decidual level. The measurements 
of the ovum are; External chorion 14 by 12 by 9 mm., internal chorion 11 by 10.5 
by 5 mm., embryonic disc 1.085 by 0.6 mm., amnion 1.1 by 0.7 mm., and yolk sac 
1.3 by 1.2 by 1.4 mm. 

- There was a primitive streak including Hensen’s node (Fig. IG). The blastocyst 
was covered with branched villi which were as long as 1 mm. The ovum was sec- 
tioned in a plane which deviates but sliglitly from the longitudinal. All sections 
were saved and arranged serially. A complete reconstruction of the embryo was 
made through the courtesj’ of Dr. George 'Streeter, and drawings of the model were 
made by James F. Didusch. 
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Items 


AmeriCiOn, Bocord of Obstetrics and Gynecology 
The next examinations (witlen and review of case histories) for 
Group B candidates will be held in varions cities of the United States 
and Canada on Saturday, November 6,. 1937 ajid Saturday, February 
5, 1938. Application for admission to these examinations must be 
filed on an official application form in the office of the Secretary at 
least sixty days prior to the.se dates. 

The general oral, clinical, and pathological examinations for all 
candidates (Groups A and B) will be conducted by the entire Board, 
meeting in San Francisco, California, on June 13 and 14, 1938, im- 
mediatel.v prior to the meeting of the American Medical Association. 

ApiJieation for admission to Group A examinations must be on file 
in the Secretary’s Office before Api’il 1, 1938. 

For further information and application blanks address Dr. Paul 
Titus, Secretary, 1015 ITighland Building, Pittsburgh (6), Pa. 


Mississippi Valley Medical Society 

The Mississippi Valley Medical Society offers a cash prize of $100.00, 
a gold medal, and a certificate of award for the best unpublished essay 
on a subject of interest and practical value to the general practitioner 
of medicine. Entrants must be ethical licensed physicians, residents 
of the United States and graduates of approved medical schools. The 
winner will be invited to present his contribution before the next an- 
nual meeting of the Mississippi Valley Medical Society (September 
28, 29, and 30, 1938), the Society reserving the exclusive right to first 
publish the essay in its official publication — the Radiologic Review and 
Mississippi Valley Medical Journal. All contributions shall not exceed 
5,000 words, be tj^pewritten in English in manuscript form, submitted 
in five copies, and must be received not later than May 15, 1938. Fur- 
ther details may be secured from Harold Swanberg, M.D., Secretaiy, 
Mississippi Valley Medical Society, 209-224 W. C. U. Building, Quincy, 
Illinois. 
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aelies, vomiting, and impaired eye sight, and in the international list 
of “causes of death,” eclampsia and albuminuria are even still classed 
together. 

In my opinion this is a mi stake;, cause and result have here been con- 
fused, which is one of the chief reasons why eclampsia is still tlie 
illness of theories. In other words, a problem yet unsolved — so far as we 
can ever speak of a solution to a biologic problem. 

We may safely assume at the present time that during pregnancy a 
number of changes take place in the body under the influence of the 
metabolic products of the ovum and of the placenta in particular. 
Further, that these elianges, which have come about bj’’ selection in 
the course of millions of years, enable the organism to fulfill its function 
of propagation, in the widest sense, quite well without harm to the 
organism itself. 

Whenever this is the case, i.e. whenever under the influence of the 
products of gestation, abnormal reactions occur, we liave to do with a 
morbid condition to whicli for more tlian forty years we have applied 
/the term toxemia of pregnancy. 

/ The origin of this term lies in the idea tliat the kidneys are not able 
/ to pass the metabolic products of the child together witli those of the 
/ mother, whereby first of all tlie function of tlie kidneys is impaired, with 
as consequence the symptoms of uremia, sucli as lieadaches, vomiting, 
etc., and also convulsions. 

This idea still holds at the present day, albeit witli this difference 
that it is not tlie metabolic products of tlie child, but of the placenta, 
which are thought to affect the kidneys, and then not even the normal 
metabolic products of the placenta but special, noxious substances which 
form under certain circumstances. 

This particular toxin, however, has never yet been demonstrated, 
and in my opinion it is higlily improbable that there is any such toxin, 
if for no other reason than that nearly all gravidas exhibit slight 
anomalies more or less. This points to there being one general cause 
of these anomalies, and when we consider that gestation disturbances 
but very rarely occur in animals, it is obvious that we must look for 
this cause in the fact that the human being has deviated from nature, 
i.e. in civilization. 

I ti’ust that in the course of this paper I shall be able to convince 
you that this is indeed the case, and more particularly that it is our 
custom of salting our food which is on a high degree responsible for 
these disturbances, especially edema and con-voilsions. 

In how far the hypertension as a rule is partly or wholly a consequence 
of the consumption of common salt, is not yet certain, for the vascular 
system is influenced to a high degree by psychic factors, and it is very 
probable that this accounts in part for the frequent occurrence of 
hypertension. 
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Original Communications 


THE PREVENTION OF EGLAillPSIA^^ 

Prof, Jv. He Sxoo, Utrecht, Hor>LAND 

B efore beginnino: my lecture, I wish to express my deep sense of 
indeblcdness to your President for his invitation to speak liere in 
your midst, and for tlie lionor lie has conferred, tlirougli me, upon our 
Dutch Gjma ecological Assoeiatio)i, 

I assure you that vc greatly appreciate the friendly feelings which 
you have thus shouai to our countiy. 

'When your President asked me to submit 2 or 3 subjects, I did not 
hesitate to include among them the prevention of eclampsia, because it 
is my firm conviction that eclampsia can almost certainly be prevented. 
For, as I hope to be able to demonstrate, we are not merely in a position 
to recognize the danger of eclampsia in time by a regular examination 
of the gravidas, but by means of a diet minus salt, in conjunction, if 
need be, with narcotics and venesection, we have the almost infallible 
means of preventing the occurrence of convulsions. And in saying this, 
I speak from an experience of twenty-five years. 

In speaking about eclampsia it is essential to Icnow exactly what we 
understand by this term. 

As the word expresses, this was originally understood to mean a 
pathologic condition in a pregnant or postpartum woman, characterized 
by convulsions. Later on, however, the opinion that the convulsions 
were caused by Iddney troubles (nephritis) led to the idea of embracing 
Severe albuminuria, accompanied by uremic symptoms, such as head- 

*Read, by Invitation, at the Sixty-.Second Annual Meeting’ of the American Gyn- 
ecological Society, held at S'wampscott, Mass., May 31 to June 2, 3 937. 


Note; The Editor accepts no responsibility for the views and statements of au- 
thors as published in their ‘ ‘ Original Communications. ’ ’ 
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Tlie results were as folloAvs : 

1. All attacks are practically similar and purely epileptiform. 

2. They occur at fairly regular intervals. 

3. They show a tendency to cease spontaneously without any therapy. 

4. They are directly dependent upon the blood pressure, in the sense 
that we are able,, by artificially lowering the blood pressure, to lengthen 
the intervals between the attacks, or to avoid the attacks entirely. 

5. The duration of the eclampsia, the number of the attacks and their 
severity are not dependent upon whether we have to do with eclampsia 
antepartum, durantepartum, or postpartum; further, the birth of the 
child has a favorable effect only if a severe afterbleeding follows %vith 
an appreciable lowering of the blood pressure. 

Ovum 



6. The course is similar in multiparas and primiparas, in women 
with normal kidneys and mth chronic nephritis. 

7. The blood pressure invariably rises immediately after an attack. 

We could not, therefore, do other than draw the conclusion that if 

eclampsia has once made its appearance the attacks are governed by a 
certain mechanism, which runs, as it were, like clockwork until, after 
a certain time, on an average twelve hours, it comes to a standstill. And 
this assumption finds confirmation in a few observations made during 
the early years when, more than once, a second series of attacks occurred 
three or four daj^s later, even occasionally followed by a third series. 
(This was at the time when we were still giving a milk diet. After a 
saltless diet had been substituted a recurrence never took plaee, not 
even in women with intereurrent eclampsia.) 



bi: feKOO: PK15VENTJ0N of ECf.AMPSiA jjl5 

At all cvenis tlio vascular sj'stcm j)lays a large part in the patho- 
genesis of the anomalies of pregnancy, and it is probable that the last 
cause of the defeefivo functioning of kidneys and liver, and also of the 
eclamptic attack, is due to vasomoto]* cramp and the resulting defective 
circulation. 

It is not the object of this papei’, however, to inquire thoroughly into 
the pathogenesis, since it is the prophylaxis which claims our attention 
today. I will confine myself to the remark that various observations, 
for instance, the ])rematurc sc]iaration of the placenta whereby, just as 
in eclampsia, some times anuria and even necrosis of the renal cortex 
may be observed, i)oint to the convulsions as can.sing reflex vascular 
constriction. This is the reason foi* the scycrc albuminuria in women 
with eclampsia when the spasms last too long and the tissues are 
particularly sensitive, as also of the bleeding and the necrosis in the 
liver. 

But this same vascular cramp may also arise gradually, without con- 
vulsions, as a direct reaction to the pregnancy. And when this vascular 
cramp la.sts long and is severe, and the tissues are sensitive, the same 
S3Tnploms maj* appear as in eclampsia, i.e. celampsism. And now we 
understand whj'- we ha^’e so long thought that eclampsia was the con- 
sequence of the diseased k'idnc.ys or liver, whereas it is, on the contrary, 
just the liver and kidne.ys which become impaired b.y convulsions. Fig. 
1 gives a survey of this theory. 

There are several facts which tend to show this. 

1. There is no parallelism between the severity of the toxemia and 
the danger of eclampsia. 

In the majority of eases eclampsia occurs even in women who to all 
appearances had been healthjq and reversely, the number of women 
with serious toxemia who get eclampsia, irrespective of the therapjq is 
small, 

2. Is the urea percentage in the blood at the moment of the outbreak 
of eclampsia generally normal, but rises not mfrequently some time 
after the attacks have ceased, while the prognosis of the gestatory al- 
buminuria is independent of whether convulsions liave occurred or not? 

3. As regards tlie liver function, we often find that the bilirubin per- 
centage of the blood does not rise until after the attacks. 

But this is not aU. 

After I had studied successively the relation between edema and 
eclampsia, between albuminuria (and the kidney function) and eclamp- 
sia, and between hypertension and eclampsia,' I studied the attacks 
themselves, in a long series of cases (136) (viz. the number, the length 
of the intervals, the influence of the parturition, of the loss of blood, 
of narcotics, etc.) particularlj’- in connection with the blood pressure 
which, for this purpose, was measured every five minutes. 
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But, if we liave to assume a certain mechanism in the occurrence of 
tlie attaclvs, this implies that this mechanism is regulated, and that 
there must be some center from which such a regulation takes place. 
And tlien it is not difficult to see tliat eclampsia cannot merely be the 
consequence of irritation of the cortex cerebrum, but of irritation of 
that center, whereby outbursts result, i.e. the convulsions. And in how 
far it may come to oulbui'sts in a particular case thus depends on the 
one hand upon the excitability of this center, and on the otlier hand 
upon the presence of special irritants to which the hypotlietical center 
is susceptible (Fig. 1). 

In thus presenting tlic character of the convulsions, it will be clear 
how incorrect it is to speak of eclampsia and toxemia in one breath, 
and that we must regard the eclamptic attack as a separate entity of 
pregnancy, the consequences of wliich, owing to reflex vascular cramp, 
are qualitatively the same as toxemia proper, tliougli generally quantita- 
iivehj much more severe, and tliis is not affected one jot by the fact that 
in general already prior to the fils there were more or less clear sjmip- 
toms of toxemia. So it becomes compreliensible wlij’- in many eases 
eclampsia occurs in women wlio to all appearances arc liealtliy, wliile, 
on the other hand, it does not appear by any means in all women who 
suffer from severe toxemia. 

As 3 mu will see presentl.v, of aliout 2,400 women who in the course of 
time were admitted in the clinic suffering from toxemia, onl}^ 54 had 
eclampsia. And although the measures we took undoubtedly prevented 
many an attack of eclampsia, j'ct we maj’- safely assume that of that 
large number, the greater majorit}^ would never have had eclampsia, 
even ^vithout any treatment. 

On the other hand, among the women admitted with eclampsia were 
manj’- who but shortlj’- before had neither albuminuria, nor headache, nor 
any other pronounced sjmiptoms, and even two normal patients admitted 
for deliver}'- had eclampsia wlio not only had no albuminuria or hyper- 
tension but no edema either. 

Regarded in the light of the theory of a “cramp-center” aU this will 
be clear. 

There is thus every reason to keep toxemia and eclampsia distinct, 
and to understand by the prophylaxis for eclampsia only the prophylaxis 
for convulsions, that is, of the explosions of the crampeenter. 

It has appeared that women who have a normal blood pressure prac- 
tically never get eclampsia, neither do women who have lived for two 
or three days on water, or on a diet minus salt. This is of the greatest 
importance in the practice of the prophylaxis, because in measuring the 
blood pressure we possess the means of early diagnosing the danger of 
eclampsia, and on the other hand, as I wiU show you, by means of water 
and a salt-free diet, respectively, of averting that danger with almost 
absolute certainty. I will show you this on this table, which gives a 
survey of my experience during 30 years (Table I). 
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catheter. The child is then usually born -within twenty-four hours, and 
since the therapy of a saltless diet plus water has been employed, 
eclampsia has not once occurred in a series of more than 100 patients 
who had labor , induced and who had been so treated for not less than 
two days previously. 

This is the second proof of the importance of the salt-free diet. A 
third proof is the fact that in women with intercurrent eclampsia, i.e. 
in women whose attacks had ceased before labor began, a second or 
even a third series of attacks never occurred, as used to happen re- 
peatedly in the first periods, with a milk diet. 

A diet minus salt is therefore much to be preferred to a milk diet 
(although by this I do not mean to say that a milk diet may not be 
useful). Milk, however, contains 1.7 gr. of NaCl per liter, so that in 
the consumption of 4 liters per day about 7 gr. of salt are consumed, 
against only 1 or 2 gr. with a salt-free diet. Apparently this quantity 
is still too high in some cases. 

In food salted in the usual way we consume 15 or 20 gr. of NaCl per 
day. And herein lies the last cause of eclampsia. We salt our food to 
make it palatable. And it is this salt that we must up to a point regard 
as the eclampsia toxin ; not what is formed in the body, but what enters 
from without. If, therefore, all gravidas were to be put on a salt-free 
diet, there would be practically an end of eclampsia. 

This, however, is not necessary, for, as I mentioned above, retention 
of salt is not the sole condition for the attacks of eclampsia. An in- 
creased blood pressure is also an essential, and experience has taught 
that this can generally be detected betimes, even in out-patients, as I 
shall presently show you. 

But first, a few words respecting the edema and the influence of 
abstinence from salt upon the composition of the blood. No fewer than 
70 per cent of gravidas suffer from edema, and of the others 30 per cent 
have a preliminary edema, as is evinced by their losing weight, post- 
partum. If, however, the gravidas are fed upon a salt-free diet there 
is no edema, nor do they lose weight after the confinement, so that the 
cause of the edema must be looked for in our custom of salting our food 
to make it palatable. Meat, butter, cheese, and potatoes are prepared 
with salt, and the baker uses large quantities of salt in the baking of 
bread, biscuits, and all lands of cake. In this way we consume on an 
average of about 15 gr. of salt extra, and can assimilate this without 
discomfort. 

During gestation, however, the tolerance of NaCl diminishes as preg- 
nancy proceeds, and the tissues retain the salt, which causes water 
retention, with ensuing edema. But the salt percentage in the blood 
remains practically unchanged. By abstaining from salt, the tissues set 
the surplus-salt free, so that the kidneys are able to pass it, and simul- 
taneously the edema decreases or disappears. 
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In llie first period, 3907 to 1911, I began ■with a milk diet and gradu- 
ally changed the milk for salt-free food. In the second and third periods 
the patient was given e.xclusively a salt-free diet, with 1 or 2 liters of 
water extra. ^Most patients were admitted Avith the diagnosis of impend- 
ing eclampsia or with hyiiertension and albuminuria. However, not 
more than 54 had eelanpisia, and as you sec almost the same fre- 
quency on milk as on a salt-free diet which, in my ojiinion, goes to prove 
tliat in a great number there was no danger of eclampsia at all. Still, 
in others this would have been the case, but now you see that of 348* 
women on a milk-diet, 5 after three days developed eclampsia -as against 
only 4 of 2,000 Avomen Avho had been given a salt-free diet, and in each 
of tliesc 4 cases it can be demonstrated tliat mistakes had been made 
Avith the diet. 

Moreover, these Avomen had but I oi- 2 attacks, so that tlie treatment 
had not been quite unaA-ailing. 

This, in my opinion, establishes the inpiortant significance of the 
salt-free diet. 

But to obtain good results, the diet must be carefully prescribed, and 
strictly adhered to and controlled. This frequently iinmlA'cs .some dif- 
ficulty, either because the physician or the nurse is not Avholly conAunced 
of its infallibility, or because the patients, consciously or unconsciously, 
make mistakes. In tin's respect it may be Avoifh mentioning that Avhen 
I took OA’er the management of the Clinic at Utrecht Avith the old nursing 
staff, it took three years of hard Avork before I had banished eclampsia. 

This use of this Avord is justified by the fact that in the last seven 
years not a single case of eclamjisia has occurred in my Clinic later than 
tAvo days after the patient had been admitted. 

The ea.siest method of determining the NaCl in the urine is AAuth the 
elilorometer of Strauss, AAuth a graduated test tulie.® 

As a rule the edema disappears or diminishes Avith a salt-free diet, 
though by no means inA\ariably; very occasionally it even groAA^s AAmrse, 
as the scales quicklj’- shoAv. 

After tAAm days hoAvcA’^er, and that is the imiiortant thing, there is no 
need to fear attacks of conAuilsions, not CA^en AAdien the sjonptoms of 
toxemia increase and the AAmmen become seriously ill. 

In such cases I do not perform a cesarean section, as has been the 
practic e of recent years, but I induce labor by means of a condom 

, . apparatus is filled up to stripe A ■with the solution of Martius LUttke, 

‘^o^tains a certain quantity of nitr,atc of silver and sulphate of iron. («. 17 
-Tni ^’’senti are to be dissolved in 300 or 400 c.c. aqua destillata and 500 gr. 

71 ?>tricum added, h. 40 sr. sulfas ferricus are to be boiled in 100 c.c. -water, 

Js completely dissolved ; then cooled and filtered, a. and h. are to be joined 
aqua dest. up to 1 liter.) Then it is filled up to stripe U with the 
vume to be examined and .shaken. 

AgCl will then be precipitated and there will remain a surplus of nitrate of 
t*? Q titrated back again -with a solution of sulphocyanate ammonium. 

ST. sulfocyanetum ammonicum on 1 L. aqua dest.) 

as the AgNoa is fixed by the sulphocyanate ammonium, it colors red. 

ne ferrous sulphate acting- as indicator. 

quantity of NaCl per liter in the urine is indicated by the number at the 
siripe to winch the fluid reaches. 
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This was the case, thirty years ago, of a sixteen-year-old girl who was admitted 
with severe edema and albuminuria. On a milk diet the edema grew worse j the 
diuresis was moderate, and the urine contained fairly little salt. After four days 
she developed an eclamptic attack which did not cause much change in tlie function- 
ing of the kidneys. Tour days later Labor was induced and a mole was expellecl. 
Immediately the diuresis increased, alrc.ady the first day almost 5 liters, and the 
NaCl percentage also rose so much that in the first week nearly i ICilo of salt was 
passed (Fig. 2). 

The increase in the diuresis was so rapid (and this can be repeatedly observed) 
that the kidneys could not possibly have recovered in so short a time, and thus the 
edema cannot have been the consequence of the impaired kidney function but must 
bo ascribed to the greater affinity for salt of the tissues by reason of the circulating 
gestatory products. 



PiET. 2. 

That this is actually the case has been proved by examining the in- 
fluence of a salt-free diet upon the composition of the blood. 

For many years, we have examined the Na, K and Ca content of tlie 
blood of all our patients with toxemia and eclampsia, in many cases at 
different times, on admittance and before and after parturition. We have 
studied the influence of a water and a salt-free diet, respectively, and 
compared normal nonpregnant women, with normal gravidas, gravidas 
with toxemia, nephritis and eclampsia. 
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Tims, by means of a salt-free diet we were able in many cases to cure 
the edema completely before ]mrturition, {is is best seen by the fact, that 
the patient docs not loose weight postpartum anymore. 

In otlier cases ^Ye did not attain a complete cure, and even occasionally 
the edema increased, notwithstanding tlie diet, but even in these cases 
there is after two days no danger of eclampsia. 

Case 1. — ^Para i, twonty-fivo years of age, is admitted with strong albuminuria 
(10 per cent) and con.siderablc edema. ISTotwitlistanding salt-free diet the weight 
increased, but no echiinpsia occurred. Tlirce weeks anfeterminum a Ihdng child was 
born spontaneously, after which immediately a largo diuresis began and the edema 
disappeared. As Fig. 2 show.c, the weight increased in childbed with 13 Kg.; after 
taking salted food again, the weight increased with 2 Kg, One sees in the figure, 
how the KaCl excretion after parturition was much larger than before parturition. 

After parturition, the ti.ssues set the salt free, and it is passed Avith 
the urine. This is the reason for the increased diuresis generally im- 
mediatel.y postpartum, and for the large quantities of salt then passed. 
You AviU permit me to illustrate this wth an example from my earlj’’ 
practice, which made a great impression on me and influenced the direc- 
tion Avhich my eclampsia researches have taken (Table II). 


Tabee II 


date 

QUAN- 

TITY 

SPEC. 

GRAY. 

ALB. 

0/00 

ALB. 

IN 

24 HR. 

Nad 
PER L. 

Nad 

IN 

24 HR. 

REMARKS 

FOOD 

1907 









Kor. 









19 


1023 

12.0 

8.4 




3 liter milk 

20 


1010 

3.5 

3.64 

7.1 

7.38 


3 liter milk 

21 


1014 

6.0 

7.44 

5.0 

6.2 


4 liter milk 

22 

550 

1037 

12.0 

0.6 

2.0 

1.1 

Eclampsia 

3 liter milk 

23 

890 

1017 

5.0 

4.45 

2.3 

3.05 


4 liter milk 

24 

2760 

1008 

2.0 

5.52 

2.4 

6.02 


5 liter milk 

25 

1300 

1010 

2.0 

2.6 

2.5 1 

3.25 


4 liter milk 

26 

1050 

1011 

4.0 

4.2 

4.9 

5.14 

Abortus 

li liter milk 








provocatus 


27 

4870 

1010 

0.3 

1.40 

7.0 

34.09 


34 liter milk 

28 

4610 

1007 

0.5 

2.3 

8.2 1 

37.8 

i 

5 liter milk 

29 

3460 i 

1011 

1.0 

3.46 

5.6 i 

19.37 


4 liter milk 

30 

2700 

1008 

1.0 

2.7 

5.0 j 

13.5 


5 liter milk 

Dee. 







1 


1 

2600 

1010 

0.5 

1.3 

8.2 

21.35 


4 liter milk 

2 

2450 

1010 

0.5 

1.22 1 

6.0 

14.7 


4 liter milk 

3 

2860 

1009 

0.75 

2.14 1 

6.8 

18.04 


5 liter milk 

4 

2500 

1010 

0.3 

0.75 

9.5 

23.7 


4 liter milk 

5 

2280 

1011 

0.3 

0.68 

7.4 , 

16.87 


3 liter milk 

6 

2780 

1011 

0.25 

0.69 

8.3 i 

23.07 


5 liter milk 

7 

2430 

1010 

0.2 

0.48 

8.2 1 

19.92 


5 liter milk 

8 

2920 

1009 

0.2 

0.58 

8.8 

25.69 


5 liter milk 

9 

2940 

1010 

Trace 


11.8 

34.69 


5 liter milk 

10, 

2660 

1009 

Trace 


7.3 

19.42 


5 liter milk 

11 

3190 

1007 

Trace 


4.6 

14.67 


5 liter milk 

12 

2760 

1009 

Trace 


5.2 

14.04 


5 liter milk 

13 

3010 

1010 

Trace 


3.8 

11.43 


5 liter milk 

14 

1740 

1011 

None 


2.9 

5.04 


5 liter milk 

15 

2080 

1013 

None 


2.7 

5.61 


5 liter milk 
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which an accumulation of salt arises, which is the more considerable as 
the affinity is more intense or the quantity of salt in the blood higher. 
It may be that especially the Na combines with the water thereby 
causing edema, and according to Zangemeister and numerous other 
authorities, this edema increases the brain pressure and thereby causes 
convulsions. These researchers even hold edema to be primary and salt 
retention to be secondarj’-, and therefore lay the chief stress upon the 
abstinence from liquid. Yet Zangemeister also gave his patients a salt- 



free diet, or rather a diet poor in salt, though not on account of the salt 
itself, but to enable liis patients to refrain from drinking. Moreover 
they attached great value to limiting the fats and albumin. 

My patients, on the contrary, may have anything they like, except 
milk, but aU -without salt and with an additional liter or two of water. 
Table I shows most clearly that this water has no ill effects. On the 
contrary, it is beneficial; severe cases of toxemia even -with anuria can 
be cured thereby, as the following example will show. 

Fig. 4 sho-n-s the quantities of -water, the diuresis, the -weight and quantity of 
salt excreted in a primipara, who on admission had extensive edema, a high blood 
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As a nialtor of faal. llie mnn])or of investigations amount to about 
1,000, all carried onl. in the same way and by the same pei’son. 

These researches liavc sliown : 

1. Tliat there is ])rnctieally no difference between tlie Na content of 
the blood, in gravidas and nongravidas and in normal and toxemic 
women wilh normally sailed food. 

2. That on a sail -free diet invariably the Na content diminishes, as 
well in normal gravidas as in toxemic, ones, on an average of 5 per cent 
(from 333 mg. to 317 mg.) as is seen in Fig. 3, regarding 100 eases of 
toxemia, where there is a considerable divergcncj' in the figures of the 
sodium content of the Ifiood in salted and salt-free food. 



dOO 2 ^ 6 8 3W 12 
sal I free diet 


n IS 18 32022 2<f 26 28 33032 3S 36 38 3i0 02 ^ 06 
_ salted food 

Nainmgn% 


Fip. 3. 


3. That in eclampsia the Na content in most cases is approximately 
normal, but in other cases abnormally higli, until 370 mg. and more. 

4. That the influence of the salt-free diet on the chlorine content is 
about the same, as on the Na content. 

The calcium and potassium content on the contrary do not change. 

The fall of the NaCl percentage is about the same in normal and in 
toxemic gravidas, in gravidas with and without edema, and is even inde- 
pendent of the fact, whether the edema disappears after water or salt- 
free diet or not, of whether eclampsia has preceded or not. 

It is of great importance, that after i^arturition in all women the 
NaCl content of the blood serum temporarily increases, notwithstanding 
fhe continuation of the salt-free diet ; on an average bj’’ 5 mg. 

Apparent^ the tissues retain the salt under influence of the gestatory 
products; in pregnancy they get a heightened affinity for salt, through 
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During- tlie first years tliey were seen on an average of 3 times ; in the 
last year on an average of 5 times. Tliis shows the growing confidence 
of the public. 

About 25 per cent were put upon a salt-free diet, a large quantity. 

A specification of this figure for the year 1936 follows here : 


Frequency of Salt-Free Diet 


Utrecht : 

Number of inhabitants ±175,000 

Number of births, 193G 3,335 = 

Department of University : 

Number of births 2,149 


Clinical confinements ^ 250 

Home confinements ’ 1,873 

Salt- free diet 502 = 


Indications: 

Edema only 251 

Edema -i- hj-pertcnsion 124 

Edema + hj-pertension + albuminuria 23 
Hypertension only 133 

H}’pertension + albuminuria 14 

Albuminuria onlj' 0 

Prophylaxis 10 

Epilepsy 1 


19% 


20 . 1 % 


502 


It should be noted that many women often exhibit hypei-tension on 
the first examination, a symptom, which is purely psychogenic. To 
make sure as far as possible that the diet is being strictly kept, the 
women get a diet-list and at their next visit, a week later or even 
earlier, they must bring a urine specimen, wliich is then examined for 
the salt percentage, as I have already described. 

The delivery, whether in or outside the Clinic, is, as a rule, strictly 
expectant, i.e. within normal limits it is allowed to proceed without 
interference; and without narcotics. The total number of registered 
confinements in these ten years Avas about 20,000, clinical births included. 


Forty-five women died after registration, 10 before birth, 35 after 
were 27 puerperal deaths: 

Sepsis 
Embolism 
Placenta previa 

Premature separation of the placenta 

Hemorrhage postpartum 

Apoplexia 

Anesthesia 


Nonpuerperal deaths — 10 

Tuberculosis 0 

Pneumonia 4 

Hematemesis 1 

Appendicitis ] 

Coma diabeticum 1 

Paralysis cordis 2 

Full-term ectopic pregnancy (laparotomy) 1 

Unknown cause, antepartum 2 
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prossiiro (-'<> 0 ), iiiurkcd alhutnituirifi (oO jier cent), vomiting, and epigastric pains. 
To prevent tlie outbreak of convulsions a vena section of 500 gm. is performed 
and niorphinc given. Tlio diuresis bud almost stopped. The patient is given much 
water, no salt. The diuresis increases first .“slowly, then more rapidlj', whereupon 
the weight decreases and the edema disappears, but the blood pressure remains 
high. No convulsions occur. You will observe the great quantities of water used, 
and yet tho deep fall of the weight. In the first days the urea content of the blood 
augmented from (300 until about 1500. 

It is iny finn belief, therefore, tluit lliere can be no longer any doubt 
that tlie spit i.s tlic culprit and that it is to blame not merely for the 
eclampsia but i)artly also for the toxemia. 

It Avould be Avell if the women -were to be forbidden the use of salt 
in the second half of their pregnanc.v. Thei'e would then be far fewer 
cases of serious toxemia, and it would practically put an end to 
eclampsia. 

Such a measure, however, as was remarked above, is not required, be- 
cause we are able to detect the danger of eclampsia in time, not only in 
the hospitals but also in the ordinary ])ractice, which implies that the 
prophylaxis of eclampsia has become simply a matter of organization, in 
other words, of prenatal care. 

And herewith I come to the practical ]>art. of the prophylaxis of 
eclampsia. Tin's is not .such a .simple question as it appears at the first 
glance, for it demands a vast, amount of work which, and that is the 
drawback to all prophylaxis, is not adequately ai)preciated. 

Many women, in my department too, evade the control, and many 
others do not keep strictly to the prescribed orders. The consequence 
is that the results are not what they might be. But if we are not dis- 
heartened by an occasional case of eclampsia, but after each fresh case 
take new and more stringent measures, the results will be by no means 
unsatisfactory, as is seen in my Obstetrical Department at Utrecht. You 
will allow me, therefore, to give yoii a short survej^ of this work, with 
annexed prenatal care together with the results that have been attained 
in the last ten years. 

In Utrecht, a towi with ± 175,000 inhabitants, about 3,000 children 
are born every year, of whom ± 2,000 come under my department. 

Of these about 250 are admitted in the Clinic, the others are de- 
livered at home with the aid of students, under control of one of the 
assistant doctors. 

When the exiDeetant mother I’eports herself, which as a rule is in 
the seventh month, .she is registered and weighed, the blood pressui’e 
measured, the urine examined, the size of the uterus and the position 
of the child determined and, if necessary, the pelvis is examined in- 
ternally. When there are no anomalie.s, the women are bidden to return 
every fortnight for control ; in other cases earlier, and, if need be, they 
are treated at home, or admitted to the Clinic. 
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Wlien indeed the salt has the signification which I believe it has, it 
merely depends upon the organization of the prenatal care and in 
particular on the cooperation of the public liow many cases of eclampsia 
still will occur. 

In Holland, great attention has been paid to the prenatal care for 
more than forty years. As can be readily understood, the results are 
not equally favorable everywhere. 

Of 175,000 births, there were 64 deaths from eclampsia and albumi- 
nuria in 1934, and in 1935, 75. 

From figures furnished me by the Statistical Bureau, I find that of 
these 75, 54 died from eclampsia, namelj’- one in about 3,000 deliveries. 

This low mortality is especially due to the help of the midwives in 
prenatal care. This they have allowed bj’^ law to carry on for some 
years now. For more than forty j-’ears the probationer-midmves at the 
Training Schools, have been taught to examine the urine, every fort- 
night, and for twenty years they have also been instructed to deter- 
mine the blood pressure, and many do this conscientiously in their 
practice. Further, a vigorous propaganda for prenatal care has been 
carried on, verbally and in writing, and in particular at the Classes for 
Mothers, which were instituted in 1912, and have been given for many 
years now in every town and every village by the “Green Cross” organ- 
ization. 

Besides the individual prenatal care, which extends to the Lying-In 
Hospitals and Midwifery Wards of the Hospitals in the cities, the need 
of organization of the prenatal care has made itself felt in the countiy 
especially, and an Association has been formed for prenatal care as a 
subdepartment of the Netherlands Association for Infant Welfare, with 
the support and cooperation of the State, 

The Association organizes and controls the prenatal care over the 
whole countiy. The leading principle is, that eveiy woman is controlled 
as much as possible by her own doctor or midwife. 

This Association is dravdng the reins tighter and tighter. And this 
is necessary, for still there are many women who evade our control. But 
fortunately we are so far that there is now no doctor or midwife who 
would not be ashamed to have any of their patients develop eclampsia. 

We have confidence, therefore, that the figure for eclampsia may still 
be reduced, and this will be due in large measure to our blood pressure 
control, which hardly ever fails to give timely warning, and to the salt- 
free diet, which enables us with almost complete certainty to ward off 
the impending danger. 

These two facts in my opinion dominate the prevention of eclampsia, 
and I venture to recommend them to your careful attention. 

DISCUSSION 

DE. WILLiIAM J. DIECKMANN, Chicago, III. — Dr. De Snoo lias stressed the 
importance of chloride retention, hypertension, the danger of fits because of their 
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There wore 27 i)uevi)ernl denllrs, bill, wlini is of Ibc gre.'itest impor- 
tmicc, not one patient died of eclampsia, or of. toxoiiiia. 

Yet 21 of tlie 20,000 M'oinen did {ret eelani])sia, and it is essential to 
inquii'c further into these eases. 

A. It appears, tlien, lliat of tiiese 21 women 9 are primiparas, and 
12 nmltiparas, wliicli is a different jiropoi’tion 1o tlic usual one. Tliero 
is little doubt that Ibis will be because the primiparas submit to be con- 
trolled much better than do the multiparas. 

B. Two women had eclamiisia in whom shortly before not a single 
anomaly was be found. In our ward practice, too, we met with 2 such 
eases. 

Three times the cclamiisia oceuri'ed the day after the woman was 
registered: once in the twenty-tifib week, once in the 1hirty-thii-d week, 
and once in the thirty-ninth ivcek, all three shortly after being admitted 
to the Clinic, one almo.st immediately after admission, while still in the 
bathroom. 

These women were thus too late. 

Three women failed to return after having been prescribed a diet. 
Eleven had been controlled regularly, but had not adhered strictly to 
the diet, and, 

Tvace the necessary prescriptions were not given, notwithstanding 
serious anomalies. 

0. Further it appeared, that the 2 women, who had evinced no 
anomalies, had 5 and 8 attacks. 

The women who failed to loturn had on an average of 5 .attacks. 

The women who had not kept their diet strictly, had onl}^ 3 to 5 at- 
tacks. All these ivomcn have recovered, but on the other hand by the 
same treatment, from 60 other women, who were admitted with eclamj)- 
sia, 13 died. It is evident, that the prognosis of eclampsia does not 
depend only upon the manner of treatment, conservative or active, but 
in a high degree upon the use of more or less salt in the preceding days. 
This would perhaps explain the great difference in the . mortality in 
different countries, especially the beautiful results of Stroganoff, whose 
mortality, in Leningrad is only 2.9 per cent, a mortality which, I think, 
nobody else can boast. To make .sure it is nece.ssary to know the fre- 
quenc^y and severity of eclampsia in the different countries in relation, 
to the welfare. 

As you know the frequency of eclampsia in Germany during the war 
was very low, and also in Eotterdam, the frequency had sunk in 1918 
to almost a third. 

In my opinion this is to a great degree due to the small use of salt 
as an immediate consequence of the shortage of food. 

In my report of geographic eclampsia for the International Gynae- 
cological Congress in Anrsterdam, 1938, I especially will pay attention to 
this undoubtedly important point. 
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Table TI. C. W. 


(Thiuty-Eight Years Old, Gkaviba Vlir, Para Twin 
Pkegnanoy at Teiim, Polyhydramnios) 



URINE : 

AVERAGE 

IIOUR.S 

PER 24 

B. P. 

WT. 

SERUM PROTEIN 


VOLU.ME 

1 Nacl 

MM. HG, 

KILO 

GM. % 


c.c. 

GM. 

GM. % 




2/14 




160/ 60 



2/28 




114/ 60 


Admitted to tlie ho.spital 

4/18 

140 

1.0 


172/ 95 

109 

5.3 

4/19 

400 

2.7 


215/118 


Delivery 

5 days 

4,450 

7.4 


185/105 


4.8 

11 days 

3,036 

19.8 

0.60 

160/ 95 


5.5 

3 days 

2,600 

2.6 

0.10 

145/ 90 



5/1 




135/ 90 

68 

0.9 

6/6 




125/ 75 

70 

0.0 


Table II lists essential data from a patient wlio had no convulsions. The close 
relationship between weight gain, edema, hypertension, and proteinuria is evident. 
Tlie marked excretion of chloride after delivery with the patient on a salt-poor diet 
is indicative of the retention which had occurred previouslj'. As the edema de- 
creased, the blood pressure returned to normal and other abnormal sjTnptoms and 
signs disappeared. We have noted that improvement does not occur before deliverj’ 
and not always then, unless the chloride intake is reduced to such a degree and the 
restriction maintained long enough in order that the total excretion in the urine is 
less than 3.0 gm. as NaCl. 

I have always looked upon the convulsion as being only one sign in the disease, 
eclampsia, and have felt in general that, as long as tlie patient is able to respond 
to the abnormal condition by having convulsions, the prognosis is more favorable 
than if coma, hyperpyrexia, anuria, etc., develop without convulsions. 

If Dr, De Snoo is correct in attributing the importance which he docs to the hyper- 
tension and a theoretical cramp center, then the higher the blood pressure, the 
more serious the eclampsia. This has not been our experience. I prefer an eclamptic 
patient with a blood pressure of 200/170 to one with a blood pressure of 160/130. 
One of our fatal cases was a patient who liad a maximum systolic pressure of 128. 

At the Chicago Lying-In Hospital in a period of five years and seven months, 
during which there were 14,864 deliveries, 52 patients had eclampsia, an incidence 
of 0.346 per cent. Thirty-two of the.se eclampsias occurred before delivery and the 
remainder occurred postpartum. 


Table III 



1 PRENATAL SUPERrUSION 

1 lAUI.T 

CARE 

NO CARE 

DOCTOR 

PATIENT 

NO ONE 

Our clinic 

23 

6 

18 

10 

1 

Other clinics 

4 

2 

4 

2 


Private patients 

13 

4 

16 

1 


Total 

40 

12 

38 

13 

1 


Prenatal Care . — ^In Table III, data are given as to the amount of prenatal care, 
and I have attempted to assign the fault of eclampsia to either doctor or patient 
with the result that in only one case was no one found responsible for the eclampsia 
and the resultant death. Such reasoning is fallacious, because after the patient 
has had eclampsia, it is easy to state that some other procedure might have pre- 
vented the disease or saved her life. It i.s interesting that 38 patients were seen 
one week or more before the delivery, and the doctor was apparently at fault in not 
preventing eclampsia in these patients. It is also interesting that the first symptom 
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associated vascular spasm, and llio normal Itidnoy. Ho also postulates a cramp 
center. He states very definitely and provo.s with statistics that they have heen 
unable to prevent toxemia but can prevent eclampsia in the majority of patients. 
I agree with him in most of these points but dift'er in the importance which he at- 
tributes to the fit per so and the degree of hypertension. 

It has been demonstrated experimentally that if the brain is first dried out by 
means of a hypertonic solution it will require a larger amount of the stimulating 
substance, for example, absinthe, to produce convulsions than with the normal brain. 
I believe that one can account for the convulsions of true eclampsia on physico- 
chemical changes between the blood and the fi>iid in the tissue spaces.*! Wliere 
the patient has gained excessively in weight but shows no edema, convulsions rarely 
occur. Occasionally those patients, within a period of a few hours, will show 
evidence of verj* marked pitting edema. In other words, the water which has been 
bound has for some reason become free, and it is in these patients that convulsions 
are most likely to occur and also symptoms of cardiac failure as evidenced by pul- 
monarj" edema, cyanosis, and tachycardia. 

Patients with essential hypertension may also liavc convulsions which are pre- 
suniabl}' due to changes in the arterioles and capillaries, Tliese fits, if they occur 
in the pregnant woman, cannot be ditlcren tinted from those of eclampsia. It seems 
to me that some of the apparent contradictory results witli various therapeutic 
procedures for treating eclampsia can be attributed to these two dilTerent etiologic 
causes. True eclampsia due to the pregnane}’ and characterized by a wet brain, 
marked alterations in blood and plasma volume and other abnormal physiologic 
changes is not so amenable to treatment and is cured as a rule only by relatively 
early delivery. 

The convulsions duo to a hj'portcnsive encephalopathy are not materially affected 
by the pregnancy, although the latter condition may favor their occurrence and 
are readily controlled by hj'pnotics. Since the pregnancy is not the cause, early 
delivery is not so important. We do not know what eclampsia is and, therefore, 
cannot at present differentiate these two conditions during the acute attack but 
believe such a possibility should be kept in mind. 

We reported before this Society in 1929 data on the retention and excretion 
of sodium chloride by the preeclamptic and eclamptic patient. In 25 patients with 
eclampsia,! § the chloride concentration of the urine on admission ranged from 0.002 
to 0.41 gm, per cent, with an average of 0.1S5. Data from two eclamptic patients 
who were discussed in the previous report are presented in Table I. W. P. showed 
almost no chloride excretion before delivery, although on a salt-poor diet. The 
maximum diuresis in both patients occurred when the serum protein concentrations 
were at their minimum. 


Table I 


PATIENT 

TIME 

WT. LOSS 
IN 

3 WK. 

PEEIOD 

KILO 

SERUM 
PROTEIN 
GM. % 

URINE 

; AVERAGE PER 24 HOURS 

NO. OP 
DATS 

■1 

Nad 

GM. 

CONG. 
GM. % 

w.p. 



5.G 

2 

1,000 

0.12 

0.008 



20 

4,3 

3 

4,700 

13.6 

0.31 

M. W. 

Antepartum 


6.8 






Postpartum 

50 

4.9 ! 

3 1 

4,816 

20.77 

0.43 


*Dieclimann, Wm. J.; Am. J. Obst. & Gticec. 32: 927, 1936. 

fldom. Ibid. 26: 543, 1933. 

tMevi. Am. j. Obst, & Gtnec. 29 : 472, 1935. 

^Sclnoars, O. B., and DiecUmann, IFw. J.: Ibid. 18: 515, 1929. 
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Table IV 



NUMBER 

ECLAMPSIA 1 

NONCONVULSIVE 

HOSPITAL DELIVERIES 

OP 

INCIDENCE 

MORTALITY 

TOXEMIA 


DELIVERIES 

INCIDENCE 

MORTALITY 

Chicago Lying-In Hospital 

13,735 

% 1 
0.36 

6.0 

. - % 

7.28 

% 1 

0.30 

Collective — ^U. S, 

254,564 

0.583 

13.06 

4,41 

1.68 

Collective Range — IT. S. 

0.6-7,2 

(194) 

0-50,00 

0.2-29.6 

(156) 

0-13,0 


The approximately equal number of deaths from eclampsia and nonconvulsive 
toxemia is- also of interest. These figures indicate the need for more study of 
the latter group and earlier recognition of the criteria necessary for interruption 
of the pregnancy. 

These questions can be answered if a sufficiently large number of patients can 
be studied and treated with the various “treatments.” This presupposes coopera- 
tion between universities and hospitals. The initiative in such a plan for co- 
ordinating study of the toxemias of pregnancy should be by the special societies 
or by one of the large research foundations. The latter is preferable for many 
reasons. 

Dr. De Snoo has mentioned the diet as a factor in the cause of eclampsia. I 
wish to call attention to our Avork on nonpregnant dogs.* These animals were fed 
meat and at the proper time interval were given placental extract intravenously. 
Over 50 per cent of the animals had hemorrhages and necrosis about the portal 
spaces of the liver and beneath the capsule. "We suggest that tliis work indicates 
that protein, especially meat or fish, is contraindicated in patients with pre- 
eclampsia. It is probably not injurious to pregnant patients with essential h}’per- 
tension. 

In 12 patients, 5, or 40 per cent, gave a history of premous toxemia. Likewise, 
5 out of 21, or 22 per cent, had toxemia in subsequent pregnancies. The number of 
cases is small because in a larger group of nonconvulsive toxemia we find a much 
greater incidence of toxemia after eclampsia. 

The treatmentt which we have been using has been described on several oc- 
casions and may be summarized as follows: 

treatment op eclampsia 

General: Constant observation. Eetention catheter. The temperature, pulse 

and respiratory rate, blood pressure and urine volume should be determined every 
tAVO hours until the patient is conscious. Oxygen is administered for cyanosis. 

Convulsions : At least two of the following drugs are used : Magnesium sulphate : 
10 c.c. of a 25 per cent solution, intramuscularly and 5 c.c. after every convulsion 
until controlled. Luminal-sodium: subcutaneously, 0.3 gm. (5 gr.), every eight to 
twelve hours. Morpliine sulphate: % gr. every hour until conAOilsions cease or 
Inspirations become 12 per minute. Chloral hydrate: 2 gm. (30 gr.) in 100 c.c. of 
starch water are given by rectum CA’ery six to twelve hours. 

^Elimination : Soapsuds enema. 

Hypertension : Sedation, especially barbiturates and chloral hydrate. 

Eenal and Cereiral Symptoms: The intravenous injection of from 500 to 1,000 
C.C. of a 20 per cent solution of glucose, 2 or 3 times daily given within forty to 
sixty minutes. Sufficient glucose is injected to insure a urinary volume of at least 

*Dieckmannj Wm. J.: Am. J. Obst. & Gynec. 18: 757, 1929. 

tidem; Am. J. Obst. & Gtnbc. 33: 1G5, 1937. 
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of toxcmin, citlior hypertension, ntlnnninnrin, edema, or excessive gain in weight, 
was first noted at .t3.d weeks’ gestation, and the eclampsia occurred at thirty-seven 
weeks. On examining the prenatal records of the 23 patients .ceen in our clinic, 
who suhsequently had eclampsia, it was quite obvious that the internes did not in- 
terpret abnormal findings properly. The.«e jialients had adequate prenatal care, 
but it was not intelligent prenatal care. 

The toxemia clinic was started in .Tanuary, 3!'32, and we have been seeing most 
of the patients with toxemia. To date no patient who was soon in that clinic has 
developed eclamjisia. Considerable <Hseus.sion has iirisen in the literature in regard 
to the value of prenatal cjire. Xone of us who have had experience in obstetrics 
doubts its value, but in view of the fact that its value is being questioned, a few 
comments arc of value. At the East End Aftiternity Hospital in London, whose 
records go back to ISS-t and whiclt had a dcatli rate in the nineties of 1.9 per 1,000 
live birth.s, tlie rate now is O.OS. Furthermore, in tlie hmt 10,000 con.secutive de- 
liveries only one case of eclampsia occurred ami she had had no prenatal care for a 
period of threi' weeks. 

According to the English classification, 3:: j)atients had mild eclampsia and 19 
the severe type. When the i)nlient has eclampsia, one must decide early !is to the 
course of treatment and cjinnot wait until there have been twelve fits, coma, 
temperature of 103®, etc. We classify as severe any case in which one of the fol- 
lowing occurs: 


y 


Temperature of 39® C. (102® F.) 

Coma 

Alore than 10 convulsions 

Cardiovascidar impairment (cyanosis, rales, low blood pressure) 
Failure of ‘^proper treatment” to 
check convulsions 

jiroduce urinary output of 700 c.c. oi- more per twenty-four hours 
prevent onset or deepening of coma 
produce a blood dilution. 


With this classification the figures were the same but 12 patients were transferred 
from one to the other class. 


Termination of Frcf/nancy . — There were 10 cesarean sections and G vaginal 
hysterotomies and/or Diihr.sscn’s incisions. Thus our treatment of the condition 
is still rather active. At the old Chicago Lying-In 12 per cent of the cesarean sec- 
tions were for eclampsia and toxemia. At the new Lying-In Daily gives 14.4 per 
cent for this group of patients. 

Maternal ^fortality . — Of the 3 patients who died one had had prenatal care. As 
IS evident from the protocol, we did not attribute sufficient importance to the marked 
gain in weight. The other two patients had had no prenatal care, although one, 
who was in the hospital twenty-four hours before death, could probably have been 
saved if the pregnancy had been terminated .shortly after admission. 

Fetal Mortality . — There were 57 babies from the 52 pregnancies. Of these 12 
were stillborn or died neonatally. Two mothers died undelivered. Thus 14, or 
24.5 per cent, of the babies were lost. Of the total deaths 11, or 79 per cent, 
weighed less than 2,500 gra. One-half of all babies weighed less than 2,500 gm., 
and one-third less than 2,000 gm. 

I have been collecting statistics on the geographic distribution of eclampsia 
and the other toxemias of pregnancy. The collective data (Table lA’') for repre- 
sentative hospitals in the United States are of interest and suggest a number of 
questions. Why do the incidence and mortality in the hospitals vary? Is the 
eclampsia more severe in certain areas or do the doctors know less in these cities 
where the mortality is high? _ _ . . . • 
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To discuss briefly the question of prevention, it is true that one is impressed 
with the experience of Professor De Snoo with a salt-free diet, and with recent 
observations based on hormone assays. Yet as practical obstetricians it would 
appear to us that what is required, is fir.st quick recognition of the very early forms 
of toxemia and immediate institution of treatment. Failing prompt recovery we 
must rid the uterus of its contents. There is also an urgent demand for a much 
more prompt and radical method of dealing with the chronic nephritis cases. 

DE. OTTO SCHWARZ, St. Louis, Mo. (Read by the President).— In 1929 
Schwarz and Dieckmann reporting from Washington University on the treatment 
of eclampsia stressed: 

1. The importance of conservative management. 

2. The relation.ship between blood concentration and unfavorable clinical signs 
and symptoms and vice versa the clinical improvement associated with blood 
hydration. 

3. The advantage of grouping cases as mild or severe and e.stablishing the fact 
that mild cases gave bettor end-results when treated conservatively, wliereas severe 
cases gave better end-results if handled actively. 

Since that report was made, or in the last seven years (1930 to 1936 inclusive) 
it has been the policy in this clinic to continue to emphasize conservative manage- 
ment of eclampsia, but to recognize also that certain fulminating cases (severe 
eclampsia) must be treated actively as they are in too critical a condition to survive 
a period of expectant waiting. Hence the following outline of treatment: 

A. CON’SERVATIVE MANAGEMENT 

1. Sedation . — 10 c.c. of 25 per cent MgSO^ given intramuscularly (gluteus) im- 
mediately after the first convulsion. Repeat in 5 c.c. amounts after each succeeding 
convulsion until controlled. If patient is in coma or not having convulsions no 
intramuscular magne.sium sulphate is given as it is considered simply a sedative. 

2. Elimination , — Colonic irrigation using .soapsuds or plain water until the 
return is clear. Gastric lavage using normal .saline or a weak sodium bicarbonate 
solution until the return is clear. Before removing the stomacli tube, introduce 60 
c.c. of 50 per cent magnesium sulphate into the stomach, using retention catheter 
for accurate determination of urinary output. 

3. Dilution. — 1,000 c.c. of 20 per cent glucose intravenously, given in forty to 
sixty minutes, twice or three times daily, depending on response of patient. Higher 
concentrations of glucose (30 per cent or 50 per cent) may be necessary if diuresis is 
not established. This is particularly true if much edema is present. Usually 300 
to 400 c.c. of the 30 per cent or 100 to 200 c.c. of the 50 per cent glucose is given 
at one injection. Careful check on heart and lungs before injection of any volume 
of intravenous glucose in excess of 300 c.c. 

4. Nutrition . — Usually after twenty-four hours the patient will tolerate food 
and is given a diet consisting of fruit and fruit juices. Under no circumstances 
should any food or fluid be injected into the stomach if the patient is comatose. 

5. Vaginal instillations of recently prepared 1 per cent neutral acriflavine in 
glycerin, 8 c.c. twice daily. This is in anticipation of any nece.ssary manipulation 
from below. 

To this point the treatment is entirely conservative with sedation, elimination 
and blood hydration being stressed. VHiat the management will be beyond this point 
is entirely dependent on the response to the above measures. Usually twelve to 
twenty-four hours is sutficient time to show whether the patient can continue on a 
conservative regime with reasonable hope for a favorable outcome or whether active 
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30 c.c. per hour. Occasion.'illy a 30 or 50 per cent solution in .smaller amounts is 
necessary. Normal saline, Itingor’s or bicarbonate solutions are contraindicated. 

Pregnancy : If the patient is in labor, it may be hastened by rupture of the mem- 
branes or the use of a bag. If the patient is not in labor, tve may, after a diuresis 
has been established, comsider; (A) Induction of labor, as described above, or 
(B) cesarean section. Tin's operation should only bo performed if the case is of 
the severe type or if cephalopclvic disproportion c.xists. Local anesthesia should be 
used and the environment must be suitable. 

Diet: Nothing is given by mouth until the patient is conscious. As soon as the 
stomach is emptj'ing itself, 00 c.c. of a 10 per cent Karo syrup solution are injected 
through a nasal tube and increased 50 c.c. every hour up to the patient’s tolerance 
(usually 200 c.c.) and continued until the patient is able to take water and fruit 
juices by mouth. 

CO.VCLU.SIO.\.S 

Prenatal care will not prevent nonconvnlsivc toxemia of pregnancy hut it will, 
if the various ahnormal syjnpioms and signs are intelligently interpreted, prevent 
the occurrence of eclampsia and severe prccclampsia. 

The normal pregnant woman has a positive balance for water, sodium, and 
chloride. We do not know which is primarj*. In certain pregnant individuals the 
retention becomes abnormal and various symptoms and signs occur. A diet wliich 
contains so little sodium chloride that the twenty-four hour excretion in the urine 
is less than 3 gm. is efficacious in most patients in reducing the edema and pre- 
venting eclampsia. 

A co-ordinated systematic study of the to.\cmias of preguaucy should be made 
under the auspices of the special societies or one of the research foundations. 

DE. JOHN E. FEASEE, Montueal, Que. — In our clinic in Montreal from 1927 
to the present time in about 20,000 cases there have been 104 eclamptic cases with 
10 maternal and 35 fetal deaths. In that time the policy of the clinic has been to 
adopt a decidedly palliative plan of treatment. Of those 104 cases 69 were 
primiparous women with an average age of twenty-four and thirty-five multiparous 
with an average age of thirty-one. The average number of commlsions in the group 
was 3.5. The termination in 02 cases was by spontaneous delivery; in 42 by induc- 
tion, Of the 42 induced cases, which obwously were severe, there was medical induc- 
tion in 7, rupture of membranes in 20 and bag induction in 15. Where the labor 
was terminated it was done with the least possible disturbance, low forceps in 19, 
midforceps in 10, breech extraction in 4, and cesarean section in 3 cases. 

Now if we contrast that series of cases ndtli the period when a much more active, 
surgical treatment of eclampsia was in vogue, we see a very different picture. There 
were 129 cases when accouchement forc6 was more in use. In 69 cases there was 
a mortality of 28 per cent, a fetal mortality of 62 per cent. Abdominal cesarean 
section was done in 13 cases, with 39 per cent maternal mortality and 15 per cent 
fetal mortality. Where palliative measures were adopted, there was a maternal 
death rate of only 2.3 per cent. It would appear from this small series of cases 
that the pendulum in our clinic has swung in the same direction that it has all over 
this continent and abroad. We are adopting gradually the general principle of the 
plan laid down by Stroganoff. 

Unquestionably cesarean section is required in certain cases and under certain 
conditions, but in our view cesarean section has only a limited place in the treat- 
ment of eclampsia. We feel that eclampsia calls for a more palliative policy which 
would be governed by three things, namely moderate narcosis, moderate elimination, 
deEvery at as early a date as is consistent with the condition of the individual 
patient. 
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opinion as to what 'is and what is not proper in the treatment of eclampsia.) This 
unfortunate state of affairs simply bears witness to the fact that no specific or 
entirely satisfactory treatment for eclampsia has yet been found. As regards pre- 
vention, the guest speaker’s presentation pleads eloquently the cause of prenatal 
care. We at Washington University are forced to agree with Professor De Snoo that, 
in the light of our past experience, far more ultimate good in the prevention of 
death from eclampsia will result from efiScient prophylaxis in the form of adequate 
prenatal care than could possibly be accomplished by the universal application of 
any one of the various current systems of treatment, once the eclamptic state has 
developed. 

DE. H. J. STANDEE, New York, N. Y. — have nothing to say with regard 
to the etiology of eclampsia as I Icnow nothing about it. I may say, however, that we 
have put no emphasis upon salt-free diet. We have come to a point of view in which 
we place no importance on the diet of eclamptic patients, but in spite of that our 
results are fairly similar to Dr. De Snoo’s. 

We have approximately the same number of cases that Dr. De Snoo referred to, 
so that our figures are comparable to those presented. The incidence of eclampsia 
in our clinic is 1 in 555 pregnancies, while that of preeclampsia is 1 in 119 preg- 
nancies, giving an incidence for the whole disease entity "Eclampsia — Preeclampsia” 
of about one in every hundred deliveries in the Ljdng-In Hospital (Table I). This 
disease constitutes about 12 per cent of all toxemias, including the nephritides 
(Table H). 


Tabee I. Incidence of Eclampsia and Preeclampsia in 17,201 Pregnancies 



NO. OF cases 

INCIDENCE 

Eclampsia 

31 

0.18% or 1 in 555 pregnancies 

Preeclampsia 

145 

0.84% or 1 in 119 pregnancies 


Table II. Incidence of Toxemia (Including Nephritis) in 17,201 Pregnancies 



NO. OF cases 

incidence 

All types 

1448 

8.4% or 1 in 11.9 pregnancies 

Eclampsia and pre- 
eclampsia 

176 

1.02% or 1 in 98 pregnancies 
or 12.1% of all toxemias 


Table III. Various Types of- Eclampsia 


TYPE 

NO. OF CASES 

CefERCENTAGE 

Antepartum 

7 

22.58 

Intrapartum 

13 

41.94 

Postpartum 

10 

32.26 

Intereurrent 

1 

3.22 

Total 

31 

lOO.OO 


Table IV. Type of Delivery in Eclamptic and Preeclamptic Patients 



ECLAMPSIA 

I PREECLAMPSIA 

TYPE 

NO. OF CASES 

PER CENT 

NO. OP CASES 

i PER CENT 

Spontaneous deliveries ^ 
Total operative deliveries: 
Forceps, breech, etc. 
Cesarean section 
Induction 

11 

19 

1 } 

36.67 

63.33 

I 

74 

71 

44 I 

16 

11 1 

51.03 

48.97 
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intorvoiition will lx' noi-o.'Jsary. If there is no ijiiproveincnt or if the condition grows 
worse, then the patient iniisl ho eonsidcred a severe case and active obstetric inter- 
ference is indicated. 

«. .\CTIVK MANAGKMKN'T 

This means delivery of the patient. 

(1) Examination. — To determine various factors pertinent to actual delivery: 
c.g., condition and parity of the mother, size of pelvis, size of baby, presence or 
absence of labor and the condition of the cervix. 

2. Dclivcrtt. — (a) Patient in labor, general condition fair, cervix short and 
dilating. (1) Rupture of membrane.^, (2) insertion of bag, (d) o.xytocic, and (4) 
forceps, (b) Patient not in labor, cervix firm, closed. Abdominal cesarean section 
nndcr local ancsthexin. 

Postpartum Care. — Continue intravenous glucose to keep up satisfactory urinary 
output. Continue elimination from bowels. 

If glucose even in .‘tO per cent to aO per cent concentration fails to produce 
diuresis, phlebotomy 500 to 000 c.e. may be resorted to, but if done a donor should 
be ready, or the blood .«hould be citrated as withdrawn from the patient. 

In general no saline, Ringer’s or bicarbonate solutions arc to be given. Ninety 
cubic centimeters of 50 i)or cent magnesium sulphate, as a rectal tap six or eight 
hours if necessary, to decrease intntcranial pressure if headache, convulsions or coma 
develop. If patient is very restless phenobarbital or sodium amytal by hypodermic 
is to be preferred to morphine. 

If acidosis develops treat with sodium lactate solution: one part of a molecular 
solution of sodium lactate diluted with an equal or greater volume of 20 per cent 
glucose solution or distilled water (not Ringer’s or saline for eclamptics) may be 
given intravenously in 300 to (iOO c.c. amounts. If alkalosis develops treat with 
dilute hydrochloric acid, 1 to 5 c.c. dilute HCl being given in a small amount of 
milk or fruit ,iuice every four hours. As an emergency treatment of alkalosis, 
calcium chloride may be given intravenously (25 rag. per kg. of bodyweight, or 
0.5 c.c. of a 5 per cent solution per kg. of body weight). Do not give calcium 
chloride subcutaneously, on account of the possibility of slough. In either acidosis 
or alkalosis therapy the safest way to check the results of the ther.apy is to make 
repeated CO, and pH determinations on the blood. 

In the seven-year period, 1030 to 1930 inclu.sive, 217 cases of preeclampsia were 
observed in the Washington University prenatal clinic. Of this group 26 or 11.9 
per cent developed eclampsia. Of the 20 who developed eclampsia 2 or 7.6 per cent 
died. This mortality figure refers only to those patients receiving their prenatal 
and hospital care at Washington University. 

In the same seven-year period four additional j^atients died of eclampsia on the 
Maternity Ward Service. Each of these latter 4 patients was admitted to the 
ward as an emergency without having had any prenatal care. Some idea of their 
critical condition when first seen may be appreciated from the fact that the average 
period of hospitalization for the four patients, from time of admission to time of 
death was 2.6 days. It is not necessarj" to comment further on these figures and 
the very important relationship between prenatal care and the incidence and clinical 
course of eclampsia that they imply. 

The discussion of Professor De Snoo ’s paper was to include prevention and treat- 
ment of eclampsia. As regards treatment much is being advocated today that is not 
of universal approval. (One need probably look no further than the comments of 
those discussing this particular paper in order to find very important differences of 
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findings and the effect on those of the appropriate treatment, such as anti-acidosis 
tlicrapj’, diuresis by concentrated glucose and sedation. 

It is quite possible that Dr. Dc Snoo is correct in his assumption that salt plays 
a part in the production of eclampsia. I believe that some eclamptic patients die 
from a marked acidosis that develops very rapidly, and if you follow the blood 
chemi.stry, you can prevent that acidosis. The patients die from three to five days 
later from marked liver destruction and the only way to treat that is by glucose 
therapy. A third of them die from complications other than the straight eclampsia, 
.such as lung complications. I also believe that the effects on the kidney are secondary' 
and not the direct effect of the eclampsia. 


Table V. Treatsient in Eceamp.sia and PREECEAMP.srA 


TYPE OF TREATMENT 

1 ECLAMPSIA 

1 PREECLAMPSIA 



NO. OF CASES 

PERCENTAGE 

Conservative 

16 

53.3 

73 

50.4 

Conservative treatment 



56 

38.6 

followed by induction 





of labor 





Bag 




5.5 ■) 

Bougie 


16.7 \ 

^ r 

6.2 \ 

Medical induction 


3.3.3 J 

39 ] 

26.9 j 

Conservative treatment 

2 

6.7 

16 

11.0 

followed by cesarean 



j 


section 





Total 

30 

100.0 

145 

300.0 


Table VI. Matern.^l and Infantile Mortality in 177 Cases of 
Eclampsia and Pkeeolampsia 



i ECLAMPSIA ] 

1 PREECLA.MPSIA 


NO. OF 

NO. OF 

INCIDENCE 

OF 

JIORTALITY' 

NO. OF 

o 

d 

INCIDE.NCE 

OF 

MORTALITY 


CASES 

DEATHS 

CASES 

DEATHS 

Maternal 

32 

0 

0 

145 

0 

0 

Infantile 


8 

25% 


16 

11% 


DE. PHILIP F. WILLIAMS, Phii^-adelpuia, Pa. — Dr. De Snoo offers an interest- 
ing theory on the etiology of eclampsia wliicli refers to the consequences of tlie large 
amount of salt, 35 to 20 gm. a day, ingested by the pregnant women of the Nether- 
lands, and which is probably accounted for by tlie large amount of salted butter 
common in the daily diet of that country. An informal survey of the salt content 
of the diet of some 200 clinic and private patients in Philadelphia showed only 
two or three women who estimated that they ate more than two teaspoonfuls of salt 
a day. Whether or not these women made correct estimations of the salt content 
of their diet, it is a fact that a recent assay of the food in complete house diet 
of one daj' at the hospital of the University of Pennsylvania showed the salt 
content to be only C grn. 

It is an unmistakable fact that toxemias of pregnancy which reach a convulsive 
stage are diminishing. In Pennsylvania in 1930, 208 deaths were certified as due to 
eclampsia; in 1935, 104. In Philadelphia in 1931 there were 41 eclamptic deaths, in 
1936 21. In the United States as a whole over the same period, the mortality rate 
from eclampsia fell from 16.3 to 10 per 10,000 live births. 

In the different sections of the United States, we find evidence of wide varia- 
tion in the incidence of convulsive toxemia. In some Southern states the propor- 
tion of toxemia and eclampsia deaths to the total maternal mortality reached 45 
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Tiitrup.'irlum cclunipsiti apppar.'^ (o ho twice as common as antepartum (Table III), 
but this is probably not so, as many cases of intrapartum eclampsia undoubted!}' 
are actually antepartum cclamp(i(;s, in whom labor was brought on by the eclampsia. 
The three typos, ante-, intra-, and postpartum eclampsia, are probably equally fre- 
quent, while the intorcurrent form is very rare. 

A study of Table IV .shows that spontaneous delivery occurred in over one-third 
of the eclamptic, and over one-half of the preeclamptic patients. Cesarean section 
was performed in 16, or 11 per cent, of the 145 preeclamptic patient.s, and in only 
6.7 per cent of those who developed convulsions. 
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Chart 1. — Effects of therapy on various physical and chemical flndingrs in a case of 

eclampsia. 


Our treatment in eclampsia is conservative as shown in Table V. Over half of 
all our eclamptic as well as preeclamptic patients had conservative treatment only. 
In 40 per cent of the eclamptic and 38.6 per cent of the preeclamptic patients, the 
conservative treatment was supplemented with induction of labor (bag, bougie, or 
medical). 

Our results from the time we opened the new L}dng-In Hospital, Sept. 1, 1932, 
up to May 15, 1937, are presented in Table VI. During this period we treated 32 
eclamptic and 145 preeclamptic patients, with no maternal mortality and with an 
infantile mortality of 25 per cent in eclampsia and 11 per cent in preeclampsia. 

As we constantly utilize repeated blood chemical studies in the treatment of 
eclampsia, Chart 1 has been constructed to portray the variations in the chemical 
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the individual case will no doubt continue. Tlie very best treatment of eclampsia 
lies in the prevention of the condition and this can be accomplished by efScient pre- 
natal care. 

DE. EDWIN P. DAILY, Director of Maternal and Child Health, Washington, D. 
C. — ^Newspapers, magazines, medical journals, and speakers throughout the entire 
country have for many years been focusing the attention of the people on the 
excessive maternal mortality in the United States. Most of this educational effort 
has been worth while and has resulted in a combined lay and professional real- 
ization of their joint responsibility in providing better care for pregnant women. 
In contrast there has been surprisingly little attention given to the constant lower- 
ing of our maternal mortality rate. Even if we only study the vital statistics for the 
years 1930 through 1935, years in which comparable, accurate, nation-wide figures are 
available, we find much to encourage us .and considerable enlightenment regarding 
maternal mortality trends. 

In this six-year interval the maternal mortality rate has been lowered 13.5 per 
cent; actually 2,292 fewer women died from all puerperal causes in 1935 than in 
1930. Correcting this figure for lowering birth rates: if the 1930 maternal mortality 
rate had prevailed in 1935, there would have been 1,895 more maternal deaths in 
1935. 

Analyzing this steady and significant decrease in maternal mortality from 1930 
through 1935 gives us some striking figures. The mortality rate for all puerperal 
sepsis decreased only 1.6 per cent. The mortality rate for puerperal hemorrhage de- 
creased only 7.2 per cent. The mortality rate for puerperal albuminuria and 
eclampsia decreased 36.8 per cent. The marked decrease in deaths from eclampsia 
actually accounts for 54 per cent of the decrease in the number of puerperal deaths 
in 1935 compared to 1930. 

In the urban areas of the United States 15.4 per cent of all puerperal deaths are 
assigned to albuminuria and eclampsia, while in rural areas 23.6 per cent are assigned 
to this cause. 

Studying the percentage of all puerperal deaths which were assigned to puerperal 
albuminuria and eclampsia in the various states, we find that this percentage is 
highest in eight southern States. In fact, 55 per cent of all toxemia deaths in the 
United States occurred in the seventeen southern States in 1935, whereas only 37 per 
cent of the live births occurred in the same area. One of the most important factors 
in this distribution of deaths from albuminuria and eclampsia is indicated by the 
figures which show that, although 24 per cent of the deaths from toxemia in the 
United States are negro, yet only 12 per cent of the live births in the United States 
are negro. 

DE. GEOEGE W. KOSMAK, New York, N. Y". — Two points in Dr. De Snoo’s 
paper interested me very much, namely his reference to the importance of prenatal 
care and his subsequent statement that owing to State-wide attention to this sub- 
ject they have prevailed upon women to come for examination at the seventh month. 
Most of us in this country would have an eclamptic convulsion ourselves if we did 
not succeed in getting prospective mothers to apply for prenatal care before the 
seventh month. 

I believe, however, that we have somewhat exaggerated the value of prenatal 
care in obstetric practice and that we must give as great attention to intrapartum 
care in the future as to prenatal care. There is no question that so far as eclampsia 
is concerned, the better hygiene has resulted most favorably, but the good results 
do not seem to be apparent in any reduction of the puerperal deaths, particularly 
in those due to sepsis and hemorrhage. 
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per cent, while in a midweslern city ccliimppiu is so rare tliat, it has been found 
necessary to solicit such eases for educatioim! purposes. 

Where prenatal care roaches its highest def^ree of eflicicney eclampsia falls 
to low statistical levels. The searehiiif' for and hospitalization of minor degrees of 
toxemia early in pregnancy will maintain admissions for toxemia of pregnancy at a 
fair level, but we will find marked ditninution in the number of patients admitted 
in, or developing, a convulsive state. The ho.spilal clinics in the cit}' of Philadelphia 
from J9i!2 to 10.1-1 carried .'i-L.no prenatal ca.ses with .o.'M or 1.5 per cent developing 
some form of toxemia; So or 0.25 per cent developed eclampsia and of these 10 women 
died. It is evident therefore tluit the observation and treatment given these patients 
was responsible for the minimal death rate from eclampsia. 

At the hospitiil of the University of Pennsylvania over a period of fifteen months 
in a total of 1,700 deliveries, there w«‘re .15 diagnosed as hypertensive pregnancy 
to.vemia, 59 diagnosed as hyjxMlensive vaseuloreiial diseases including nephritis. 
Thus we have an incidence of 5 [ter cent for admissions of various types of toxemia 
in late pregnancy. Pour in the tirst. group were reg:ird(‘d as jirecclampf ic and one 
emergency admission as postpartum eclampsia. This latter case represents the one 
mortality in the pregnancy toxemias series, and there was also one mortality in the 
hypertensive vaseuloreiial disease group. The present feeling of our clinic is that 
the division of “hyiicrtcnsivo jircgnnncy toxemia" and ‘ ‘ vasculorcnal hyperten- 
.sion" is artificial, and that future studies may show ‘‘toxemia" to be merely a 
phase in the development or course of underlying vascular disease. 

Such cases arc adniittod from the prenatal clinic for study on the finding of 
albuminuria, hypertension, or excessive weight gain. The arbitrary limits we use 
arc posted in the clinic and arc taught to the students. Through the clforts of the 
Committee on j\ratcrnal Welfare of the Philadelphia County Medical Society .similar 
standards for admission and study for potentially toxic patients have been widely 
adopted in the clinics of Philadelphia. At the Hospital of the University of Pennsyl- 
vania the routine studies on admissions include such clinical observations and labora- 
torj- examinations as are felt may throw light on the diagnosis and prognosis of the 
particular case of toxemia. The initial basic treatment of our cases consists in bed 
rest, house diet, and individually indicated Jiieasured intake of fluid, .sedation and 
required intestinal elimination by .salinc.s. 

The interruption of pregnancy in the various grades of toxemia is particularly 
individualized in the University of Ponn.«ylvania Ho.spital. Each case is considered 
on its own merits. Briefly, increasing hypertension, systolic or diastolic, increasing 
albuminuria, and continuing signs of renal dysfunction are our main guides. 
Toxemic pregnancies are interrupted at the thirty-sixth week, or before, only in 
the presence of blood pressure above 100 systolic or 110 diastolic after continued bed 
rest of ten days or more, and in spite of the absence of other unfavorable findings. 

Our treatment of the eclamptic attack would be conservative except for obstetric 
indications, and we would terminate pregnancy in such conditions only after recovery 
from the acute eclamptic attack. If recovery did not follow medical treatment of 
the acute eclamptic attack, we feel that obstetric treatment would not save the 
patient. 

This conservative therapy is closely in line with the practice of the members of 
the Philadelphia Obstetrical Society which was reported some years ago b}' a survey 
of the treatment of eclampsia by the members of the Society. This showed a wide- 
spread tendency to conservatism with the resulting mortality of 5.4 per cent of all 
late toxemias and 21 per cent of all convulsive or comatose cases. 

Until the etiologic factors of eclampsia have been discovered there can be no 
causal therapy for this symptom complex and a therapeutic negativism based on 



THE STILLBIETH PROBLEM^' 

Philip F. Williams, M.D., Philadelphia, Pa. 

"TOURING the past decade there has been a marked increase in the 
-L-' attention paid to maternal ivelfare and maternal mortalitj’- in the 
United States. More particularly the attention of the medical profes- 
sion has been focused on their own communities as individual areas 
for study, so that at the present time there have been given to us 
reports of the circumstances regarding maternal deaths from widely 
separated portions of the United States. These studies have enabled us 
to draw conclusions regarding various pi-oblems of maternity care, and 
to note the special factors which seem to influence the varying pro- 
portion of deaths from one cause or another in different sections of 
the country. 

As an analysis of maternal deaths is carried on in a eommunitj^ 
certain associated or closely related problems or phases of maternity 
care begin to stand out prominently, and suggest themselves as sepa- 
rate topics for study and discussion. One of these problems is the 
amount and quality of prenatal care furnished by the facilities of the 
community. It is not difficult to assess the maternity care given to 
ward patients whose hospital records are available for study, on the 
other hand it is quite a different matter to attempt to evaluate the 
care given to pregnant ivomen by private practitioners. A second 
problem of note is the extent of maternal morbidity following de- 
livery, and the standards by which such maternit.y morbidity is estab- 
lished. A third miglit well concern itself with the loss of infants 
within a short time after birth, due for the most part to causes imme- 
diately connected with pregnancy and parturition. A fourth, but not 
necessarily a final problem, is that of the fetal mortality we term still- 
births, which I wish to discuss this evening. 

When the statistical report of the first three years’ study of maternal 
mortality in Philadelphia was prepared, the impressive, but not neces- 
sai’ily surprising, fact appeared that approximately eight times as 
many maternal mortalities occurred in connection with women who 
gave birth to dead fetuses as Avhen a liA-^e bab.y ivas born. Some con- 
sideration of the circumstances surrounding stillbirths in Philadelphia 
has seemed necessaiy and such consideration ivould be appropriately 
timed, in vieiv of the fact that the Children’s Bureau of the Depart- 
ment of Labor is engaged in a nation Avide study of this subject. It 
is recognized that in the last tAventy years there has been a marked 

‘Read at a meeting’ of the Brooklyn Gynecological Society, March 5, 1937. 
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DE. JAMES E. McCOED, Atlanta, Geohoia. — ^iVfter seeing all of those blue 
spots on the chart presented by Dr. Daily, showing the large number of deaths from 
eclampsia in the South, particularly among the colored Avonien, I must speak. The 
chart was interesting to me because Stander and Schwarz have always said that 
the disease is milder in the negro than in the white woman. This is not our ex- 
perience. 

In our present series wc have had 164 consecutive cases of eclampsia in colored 
women with a total uncorrected mortality of G.7 per cent. All these women had con- 
^Tilsions except one and the diagnosis of eclampsia in that woman was made at 
autopsy. Two cesarean sections were done in the series, both in 1928. A cesarean 
section has not been done in our clinic for eclampsia or prceclampsia since that time. 
Forceps deliveries were done IS time.*?. The remainder of the women delivered 
spontaneously. 

"We treat with one dose of morphine, magnesium sulphate, the dextrose solution. 
As soon as the concisions arc controlled labor is always induced. "We do not see 
any use in tempting Providence further. Wc thoroughly believe in the conservative 
treatment of eclampsia. 

PEOFESSOE DE SNOO (closing). — That so many of my colleagues have par- 
ticipated in this discussion shows that eclampsia has the full attention of our pro- 
fession here in America. I ha%‘e seen this also in your literature. Your mortality 
figures in 1928 or 1929 showed that 5,000 women died from eclampsia. Last year the 
rate had diminished to less than 50 per cent. Tliat is the best proof that the clinical 
care of your patients is very good. 

Dr. Kosmak said that it is too late to have these women come in at the seventh 
month. He is entirely right and we endca'vor to see those patients earlier wherever 
possible, particularly those whom wo know have hj’pertension. But with the great 
mass of patients I think it is best to ask them to come at the seventh month, and 
then four or five times later because the last months are the most important. It 
is during the last months when eclampsia occurs and that is the reason we really 
begin with observation in the seventh month. 


Feenders, H.: Hydatid Mole in a Fifty-Five-Year-Old Woman, Zentralbl. f. 

Gynak. 60: 2308, 19,56. 

Feenders states that many authors believe that hydatid moles occur more fre- 
quently in pregnancies of older women, although in reviewing the literature it may 
be seen that they occur relatively infrequently in women past fifty years of age. 

The author reports the case of a fifty-five-year-old wmman wdiose past history is 
essentially negative. She had six full term pregnancies, the last of which was a 
placenta previa, and four abortions. During the fifth month of the present preg- 
nancy, the patient came to the clinic for vaginal bleeding. The diagnosis of 
climacteric bleeding w’as made. After no improvement with administration of ergot, 
a curettage was performed. 

Peculiar grayish white pieces of tissue were obtained which on microscopic 
examination proved to be parts of placental tissue undergoing hydropic degeneration. 
The diagnosis of hydatid mole was made and the patient kept under close observa- 
tion. Urine afterwards gave a strongly positive Aschheim-Zondek reaction. Five 
weeks later the uterus and the adnexa were removed, but the removed specimen 
showed no evidence of a chorionepithelioma. 

The author feels that in similar eases the removal of uterus and adnexa is 
definitely indicated. 


Eichaed E. Somma. 
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problem in the United States was the most neglected one in the whole 
field of infant mortality, and that the stillbirth problem was one of 
greater magnitude than that of neonatal deaths. She stated that the 
stillbirth rate for the seven years for which such statistics had been 
kept formed practically a straight line. Since that time the birth 
registrations area of the United States has expanded to 100 per cent 
representation of the population. In 1922, with only 72 per cent of 
the population represented in this area, the stillbirth rate was 39 per 
thousand livebirths; in 1934, the last year for which figures are avail- 
able, and at which time a 100 per cent population area was covered, 
the stillbirth rate was 36. The total number in 1922 was 70,010; in 
1934, 78,503. The rates for the United States, over this period of years, 
and for the two states, New York and Penu.sylvania are .shown 
graphically in Fig. 1. 

RftTE 5 till birth Rate per 1000 Live Births 


40 
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Since we have looked at the United States as a whole in regard to 
the rates and totals of stillbirths for a period of years it is well to 
examine into the rates shown by the various states for recent years, 
together with the definitions used for classification of stillbirths in the 
different component units of the United States. The basis of the .study 
of the Children’s Bureau was every fetus of twenty weeks’ or more 
gestation born without signs of life, in the cooperating hospitals. The 
period of gestation and the definition of the stillbirth given for the 
schedule comes from rulings of statistical practice adopted by the 
American Public Health Association, namely, that a stillborn child is 
one which shows no evidence of life after complete birth (no breath- 
ing, no action of the heart, no voluntary action of any muscle). Birth 
is considered complete when the child is altogether, head, trunk, and 
limbs outside the body of the mother, even if the cord is uncut and 
the placenta still attached. The report of the Committee on Stillbirths 
' of the American Public Health Association states that imless gestation 
has advanced to the fifth month, that is, 120 days, the product of the 
pregnancy need not be reported as a stillbirth. 



Years 

Figr. 1. 
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decrease in tlie death rate of infants under one year, and a smaller 
decrease in tlie deat.li rate for the first two weeks of life. But there 
lias been practically no chanfre in the rate for stillbirths since vital 
statistics on this subject have been collected. 

"With this fact in mind the Children 's Bureau has begun a stud,y of 
stillbirtbs in order to obtain statistical information regarding fetal and 
maternal conditions associated with fetal mortality in hospitals, to tiy 
to make po.ssible the development of a classification of causes of still- 
birth (fetal and maternal), and to further the development of a special 
certificate for registration of stillbirths which will serve as a base for 
comparable statistics for tlie various states. This studj' has been stimu- 
lated by the recommendations of a Sub-Committee on Stillbirtbs of 
the American Public Health A.s.sociation which for some years has 
endeavored to have a uniform definition adopted in order to provide 
for comparability of records and to promote eompletene.ss in registra- 
tion and uniformity in the use of terms. To provide a widespread 
sampling of the statistics ho.spitals in different areas of the United 
States have been asked to cooperate in returning completed schedules 
for their stillbirths in which the twelve questions a.sked should de- 
velop many jiertinent facts on stillbirths. 

The standard certificate of stillbirth proposed by the above-mentioned committee 
carries on its face the u.snal questions of the .standard birth certificate of the 
United States Birth Registration area together with the additional questions which 
came in use on the first of January, 1937, and which appear to deal more with the 
data of social security than medicine. On the figure showing the stillbirth study 
schedule the questions are checked which are also found on the face of the pro- 
posed new certificate of stillbirth. There is one exception in that the schedule 
specifies under operations, “breech extractions,” while the certificate specifies, 

‘ ‘ breech delivery. ’ ’ 

On the reverse of the proposed standard certificate of stillbirth are found two 
groups of causes for stillbirth: (A) those determined in the fetus such as infection, 
asphyxia, malformation, birth injuries and other causes, or unknown, all of which 
are subdivided: and (B) causes and conditions in the mother associated with the 
fetal death which are divided in sixteen groups in accord with the terminology 
of the International List of the Causes of Death. The eleventh group specifies 
the diseases of pregnancy and childbirth which are most largely responsible for or 
associated with stillbirths. It is recognized by the Sub-Committee on Stillbirths 
of the American Public Health Association that this list of causes of deaths from 
the standpoint of both the fetus and the mother is tentative, and will probably be 
s-ubject to revision after the certificate has been studied e.xperimentally in some 
selected lying-in hospitals and cities. The adoption of such a certificate should 
naturally bo followed by a study by vital statisticians of the ])roportionate causes 
of stillbirth with a resulting influence, one feels, toward a reduction in the present 
number of stillbirths. 

In 1931 Dr. Sterling, speaking for the United States Public Health 
Service, at a Child Congress in Peru, concluded that the stillbirth 
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If we find varying definitions legal by states we find almost as wide 
variation in terminology and usage in medical studies of stillbirths 
and in hospital reports. A lack of uniformity or adherence to a com- 
mon standard makes it difficult, if not impossible, to compare the 
results from one type of practice in a certain problem of obstetrics, 
as breech delivery, with the results achieved from another when the 
reports emanate from different clinics or cities. In most of the recent 
contributions on fetal mortality in medical literature one finds both 
a gross fetal mortality and a corrected fetal mortality set forth. >Such 
corrections may be without apparent regard for the state definition of 
the stillbirth, and we find that individual authors correct their fetal 
mortality rate by subtracting variouslj' all cases of macerated fetuses 
or congenital deformities or all prematures, which latter are listed 
ai’bitrarity according to length, weight, or period of gestation. Again 

Stillbirths per 1000 Live births 



Yeaks 

Fig. 3. 

all twin pregnancies or emergency admissions have been eliminated or 
there have been subtracted all fetuses regarded as nonviable, and here 
again the definition of viability diffei’s greatly. Some of these cor- 
rections do not appear justifiable. 

The Pennsylvania definition of a stillbirth is a fetus which is past 
the fourth month, which does not sIioav anj’^ sign of life without defin- 
ing, however, Avhether the heart beat is a sign of life. In the state of 
New York any dead fetus advanced to the fifth month is regarded as 
a stillbirth, but the exception is made that this ruling is exclu.sive of 
New York City where any product of conception is requested to be 
registered. The stillbirth rates for Philadelphia and Brooklyn for the 
past few years as reported under the present definitions are shown in 
Pig. 3. It is probable, and very likely, that the higher .stillbirth rate 
for Brooklyn is due to the disadvantage of this city in having to 
include any product of conception in its registrations of stillbirths. 
It is worthy of comment, hoAvever, aside from the definition that the 
rates of the two cities do not seem to have diminished appreciably in 
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In the accompanying outline map (Fig. 2) of the states, there are 
shown tlie varying periods of gestation at whicli tliey consider tlie 
product of conception stillborn as indicated by the upper figure, while 
the lower figure shows the stillbirth rate in each state for 1934, the 
last year for which figures are available. It will be seen that the 
majority of states accept the definition of the American Public Health 
Association that the pregnancy should have advanced to the fifth 
month, although there are other definitions which range from no 
definite rulings as to age, to any product of conception, to sixteen 
weeks, or twenty weeks, advanced to the fourth month, past four 
months, about the fifth month, about the sixth month and in, or past, 
or over the seventh month. Consequently, it is apparent how indefi- 
nite and conflicting studies of stillbirths from individual states would 



become and how useless comparisons might be from the standpoint of 
obstetric practice. There is a wide variance in the definition of still- 
births from different states. Some consider the birth of a fetus whose 
heart is beating but which does not breathe, a stillbirth, while in other 
states the fact that the heart of the fetus beats after birth makes it 
a livebirth, and its death with the cessation of heart action a neonatal 
death. 

The two most prominent authors from the investigative aspect of the problem 
of stillbirths in England may be quoted. Holland states, “a. fetus becomes an in- 
fant, child, or baby as soon as it has breathed. The fetus dies when its heart ceases 
to beat.” "Wliile Ballantyne, who may be considered the original investigator in 
antenatal pathology states that ”the term stillbirth should be applied if a child 
IS ‘still’ but with discoverable signs of life, such as beating heart, and the term 
dead births should be applied if life is actually extinct.” 
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in the past two years of our survey was reduced 41 per cent, in the 
first year and 28 per cent in the second year. 

It may be of interest that in 64 women in the first survey in Phila- 
delphia who died as primiparas after stillbirth that there was an 
operative incidence of 84 per cent, that the three largest causes of 
death among those primiparas were sepsis in 18, toxemia in 20, and 
accidents of labor in 11. It is significant, too, that of 80 multiparous 
Avomen Avho died after stillbirth one out of four had had previous 
stillbirths. Of the deaths in the first Philadelphia survej’^, in 98 cesar- 
ean section deaths there Avere 25 stillbirths, in 112 forceps deaths 
there were 42 stillbirths, in 65 A'^ersions deaths there Avere 34 stillbirths 
and in 36 multiple operation deaths there Avere 19 stillbirths. 

To study a series of stillbirths in an institution Avith Avhich I am 
connected I have applied the schedule of the Children’s Bureau to the 


Kate 



stillbirths Avhich have occurred in the maternity division of the JcAvish 
Hospital of Philadelphia, since it Avas opened, June 1, 1928 to Jan. 1, 
1937. This has been conducted as an open serAoce for ethical prac- 
titioners of the neighborhood, Avho cared to use the facilities of the 
maternity. It is only in the last three years that there has been any 
definite degree of supervision over, or regulation of the courtesy staff 
in their obstetric practice. At the present time the basic requirements 
of the American College of Surgeons for maternity divisions of hos- 
pitals are fairly effective in this institution although even yet there 
is some question at times of the qualifications or practices in the 
courtesy staff. I believe that the reduction of the stillbirth rate be- 
ginning 1934 is a result of a more stringent regulation of maternity 
practice adopted in the hospital. The stillbirth rate for the hospital, 
28.8 in 7,895 deliveries, is shoAvn in Pig. 5. 

Prom this rather small series of 228 stillbirths probably basic deduc- 
tions should not be made, and for the sake of comparison I Avill quote 
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recent years in sj)ite of llie attention wliie.h Jias been given to enlarge 
tlie amount and quality of antenatal care, and the increase of hospitali- 
zation for delivei’y in both cities. 

A marked disparity in the stillbirth for the white and coloi’ed popula- 
tion in Philadel])hia is shown in Pbg, 4. The stillbirth in illegitimate 
pregnancies in inordinately high. Philadelphia is considered to have 
the largest colored po])ulat.ion proportionately of any city north of the 
Mason and Dixon line. Since the maternal death rate among colored 
Avomen in Philadelphia during our reported study was -7.2 as contrasted 
with an average of 6.2 in the white women it would seem that the exces- 
sive disparity between the .st illbirth rates of the two races needed some 
study. The matei-nal mortality rate and the .stillbirth in illegitimate 

Rate birth Rate for Colored- iLieaiTt mate and White PRE6ttANciES-PHiLA0ELPiiiA. 



pregnancies Avere more nearly on a par, the maternal mortalit.y rate 
being tAventy, or over three times that of the legitimately pregnant 
Avomen, while the illegitimate .stillbirth rate aa^s proportionatelj^ as high. 

In contrast to the slight decrease in the stillbirth rate, it is a fact 
that the deaths from birth injuries in Philadelphia have shoAvn a defi- 
nite increase in the past feAV years. Whether or not this is due to a 
more careful and accurate reporting I do not knoAv, but at any rate 
as hospitalization for delivery in Philadelphia has increased, the death 
rate of infants from birth injuries .stepped up proportionately. During 
the period of our survey Ave found that the maternal mortality rate was 
almost eight times as great in Avomen AAdio gaA’^e birth to stillborn 
children as those deliAmred of liAm babies. As eAudence of the effect . 
of the continuing survey on maternal mortality in Philadelphia, Ave 
note that the death rate in AVomen avIio gave birth to stillborn children 
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A postmature infant is a baby: 

1. More than 4,500 gm, in weight. 

2. lilore than 43 weelc.s. 

3. More than 54 cm. long. 

Any infant that fulfills anj'- two of the three criteria in any group 
shall he classified in that group. 

LABOR 

The time of fetal death with respect to labor was recorded in 93 per cent of the 
228 records. In 78, or 34 per cent, death occurred before labor j in 136, or 59 
per cent, death occurred during labor; while in 14 cases, or 7 per cent, the record 
was incomplete on this detail. In the Bureau study 50 per cent occurred prior to 
labor, during labor in 37 per cent, with 7 per cent, no labor or not recorded. 

OPERATIONS 

In this series of 228 .stillbirths, 127 fetuses, 56 per cent, were delivered .spontane- 
ously and 101, 44 per cent, were delivered bj' operative procedure. Forceps, 49 
per cent, was the most frequent type of operation of the operative procedures, 
followed by version, 20 per cent; breech extraction, 16 per cent; cesarean section, 
10 per cent; craniotomy, 5 per cent. In the Bureau study 62 per cent were de- 
livered spontaneously, and 38 per cent by operative procedure; divided into forceps, 
35 per cent; breech, 25 per cent; version and extraction, 14 per cent; and cesarean 
section, 12 per cent; with the remaining percentage not stated. 

The figures of one class almost reverse the findings of the schedule study by the 
Bureau; there it was noted that in 73 per cent of the stillbirths in which the 
fetus was delivered by operative procedure the fetal death had occurred prior to 
the operation. In our series fetal death occurred in 37 per cent before operation 
was performed. A conservative obstetrician can only speculate as to the indications 
leading to the high figure, 73 per cent, arrived at in the Bureau study. 

In this series the fetal death occurred during 64 per cent of the operative pro- 
cedure. Such cases demand an intensive introspection by a hospital stafit. They 
should not be regarded as an unavoidable group, but rather as a remediable group. 
Either the time of operation, or its selection or performance must have been largely 
responsible for many of these fetal deaths. It seems difiScult to believe that one- 
fourth of the high forceps operations and 41 per cent of the versions should have 
been associated with fetal death. 

There were 25 surgical inductions of labor, 11 per cent of the serie.s, most of 
these were done by the method of Siemens, with rupture of the membranes; a few 
labors were induced by bags or bougies. The majority of the indications were 
clear-cut, toxemia, nephritis, or medical conditions. The deaths were almost equally 
divided between the before labor group, and the during labor group. There were, 
four cases in which inductions were done at term, for which the record gives no 
clear indication where the fetus died during labor. It is to be surmised that these 
inductions represent the convenient group and the deaths serve to prove, even though 
a small percentage of the number of cases induced, that the induction for conven- 
ience is not without its dangers. In one of these cases 30 gr. of quinine were given 
during a period of four hours. The fetal death, the disappearance of the heart 
sounds, was noted one hour after the quinine was administered and before labor 
was established. This is the only instance in the many cases in which quinine was 
administered in medical or surgical induction where it was felt the drug might have 
played a part in the fetal death. 
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occasionally, tliroiiprli the courtesy of Dr. Elizabeth Tandy, the find- 
ing's rog-arding: similar items from a preliminary analysis on the first 
1,000 stillbirth schednles received at the Children’s Bureau. 

With respect to race, onr series is almost uniformly white, for the 
hospital is situated in a residential section free of .slum areas or black 
belts. The Bureau reports (SI per cent white and 19 per cent colored 
in 1,000 schedules. If my study was from the Philadelphia General 
Hospital service the figures -would be almost the reverse of the Bureau 
figures for race. The age groups in our series, 33 per cent under 
twenty-five years, and 50 per cent from twenty-five to thirty-four 
years, were almost exactly those in the Bureau study. 

There were 111 primiparas in our series, 48 per cent, as compared 
with 43 per cent in the first 1,000 .schedules studied by the Bureau and 
36 per cent of the total stillbirths regi,stered in the United States in 
1933; and 117 multiparas, 52 per cent. This grouping in our almost 
eiitirel}' white survey show our stillbirths were in young women, 
twent 3 ''-one to thirty and that this series is almost equallj’’ divided 
between primiparas and multiparas. 

Since our tabulations were carried on the same uniform base as the 
Bureau stud.v wo ma.v compare our figures as to the period of gesta- 
tion (Table I). 

'I’AIU.E I 



NUJtBER 

JEWISH 

irospiT^u. 

PER CEiVT 

CHILDREKT ’S 
BUREAU 

PER CENT 

20 — 27 weclm' gestation 

57 

25 

18 

28 — 35 weeks’ gestation 

53 

23 

31 

35 — 10 weeks’ gestation 

113 

49 

46 


5 

2 

5 


In 'defining a postmature fetus we have accepted the definition re- 
cently suggested b.y Adair to the Chicago Board of Health. His classi- 
fication was requested for a stud}’- of the causes of infant mortalit}!-, 
and after a failure to find any sufficient^ satisfactorj'- or uniform 
criteria for the pui’pose. 

A previable premature is: 

1. From 400 to 1,000 gm. in %veiglit. 

2. From 22 to 28 weeks. 

3. Prom 28 to 35 cm. long. 

A viable premature is: 

1. Prom 1,000 to 2,499 gm, in weight. 

2. Prom 28 to 37 weeks. 

3. Prom 35 to 47 cm. long. 

A full-term infant is a baby: 

1. Prom 2,500 to 4,499 gm. in weight. 

2. Prom 38tli to end of 43rd week. 

3. Prom 47 to 54 cm. long. 
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In G no cause was elicited or recorded for the previous stillbirth or stillbirths. 
In 4 nephritis had been present. In one there had been 8 stillbirths. In one a 
cesarean section had resulted in a dead baby after a long first labor. In this 
second pregnancy the uterine scar ruptured to produce a second stillbirth. Two were 
syphilitic. In one each there was previous dystocia, diabetes, repeated miscarriages, 
pelvic infection, pelvic injury. Undoubtedly, enough attention had not been paid 
to the previous history to prevent a stillbirth in the present pregnancy. 

In the histories of 80 multiparous W'omen who died after giving birth to a dead 
fetus, shovTi in random files pulled from the Philadelphia maternal mortality study, 
there were no significant facts in slightly over one-fourth of the cases, but tlie re- 
mainder had histories of previous dystocia, operative deliveries, toxemias, nephritis, 
repeated stillbirths or miscarriages, large babies, or even extreme multiparity, 6 to 
16 pregnancies, items single or combined to form a total of 75. Certainly this was 
a sufficiently suggestive background to have provided enough Avarning that both 
baby and mother should not have been lost. 

COSIPLICATIONS OF PREGNANCY 

So far as the complications of pregnancy as a productive factor in stillbirths are 
concerned, it is not possible to obtain them fully in this series. !Many of the 
patients ivere in charge of private physicians, and their prenatal records, altliough 
added to the chart by compulsion of an order of the Pennsylvania State Board of 
Medical Education and Licensure, arc frequently incomplete. 

In the charts, 80 in number, Avhere such notations were made, it Avas found that 
24 Avomen had a historj' of A'aginal bleeding, these Avere almost all in the group from 
the tAventieth to tAventy-seventh Aveck, there Avere 4 instances of abruptio placentae 
and 5 of placenta previa. In the toxemia group there were 12 cases of toxemia, of 
AA’hich 4 patients had convulsions, 4 had hypertension onlj', and 7 had nephritis. 
There were 6 instances of diabetes, 1 of cardiac disease, and 1 of hyperthyroidism. 
There AA'cre single instances of fibroids, pyelitis, tuberculosis of the spine, influenza, 
appendicitis, and fracture of the dorsal spine. In many, probably the majority of 
these complications the abnormal or associated morbid condition played a definite 
contributing influence toward a stillborn fetus. 

In the Philadelphia report on maternal mortality of 19.31 to 33 it aa’us noted 
that the direct puerperal causes of death AA'ere associated AA'ith 349 contributing 
obstetric or medical conditions, equal to 54.6 per cent of the puerperal deaths. 
J ust as complications of pregnancy influence the outcome for the mother so they 
also act for the fetus. In examining the records of the Cook County Hospital in 
Chicago, Allen and Bauer found the gross fetal mortality rate among normal 
patients to be 1.8 per cent Avhile among patients Avith a concurrent medical condition 
it rose to 3.7 per cent. In other AA'ords a child bom to a Avoman suffering AA-ith a 
medical disease is tAA'iee as likely to be stillborn as a child bom to a normal Avoman. 

Information regarding the use of drugs and anesthetics during labor and de- 
livery is requested in the Children’s Bureau schedule. In revieAving the cases in 
this series from this standpoint, I have analyzed critically the cases in Avhich 
definite fetal or maternal states or operatiA'c manipulations did not apparently cause 
the fetal death. It AA-ould not be a quickly accomplished task to afiirm that the 
GAA'athmey method here, or the use of barbiturates there, or inhalation anesthesia, 
gas or ether, has caused any individual fetal death. !Many times the same technic 
of sedation or anesthetization has been used safely; therefore in the deaths Avith 
obA’ious causative factors missing, one hesitates without more personal knowledge of 
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LABOR OVER TWENTV-FOUR HOURS 

Tlic influence of prolonged labor on fitillbirlh is well exhibited by the histories 
of the 47 eases where the labor exceeded twenty-four hours. Of tlicse cases, half of 
which had operative delivery, Hi died of intracranial lieinorrhagc, 5 of asphyxia, and 
three of birth trauma. At the present time the hospital has a regulation calling 
for obligatory consultation at the end of twenty-four liours’ labor. I am of the 
impression that this arbitrarj* time limit is too long, and that it should bo eigliteen 
hours or less, and that an arbitrary limit .as to time will occasionally defeat the 
original purpose in allaying anxiety about the iJossiblc condition of a patient until 
serious cerebral trauma in the fetus may have occurred. Possibly an obligatory 
consultation for any marked alteration in the fetal heart rate would add in further 
protecting the fetus. 

No note was made in this series as to the incidence of contracted pelvis. How- 
ever, Peckham states that in a study of border line pelves with vaginal delivery 
the fetal mortality rate in labors of twenty-four hours or less was 7.19, a figure 
less than I 14 per cent above the rate pertaining to the general clinic mortality. 
In labors of thirty hours or more the fetal mortalilj' rate rose to the appalling 
figure of 19.2.3 per cent gross. 

MULTIPLE PREGNANCY 

In the 7,895 deliveries from which this series of 22S stillbirtlis are drawn, there 
were 47 twin deliveries, an incidence of 0.0 i) 0 r cent. Of these 94 fetuses four, one 
pair, and two singles, both second in order of birth, wore stillborn. Tlie pair of 
tmns wore syphilitic, tlie singles in twins died of a.sphyxia during a brcecii ex- 
traction, and from intracranial hemorrhage during a midforceps delivery. Per 
these two operative deliveries no indication is recorded, other tlian to deliver a 
second fetus. In each instance the first fetus had been born spontaneously. In 
the United States Birth Eegistration area for 1938, in 4.5 per cent of twins both 
fetuses were born dead and in 4.2 per cent, one fetus of twins was born dead. 

SY'PHILIS 

, While the Bureau study showed 95 per cent reporting as to whether a Wasser- 
mann reaction had been made, in our series only sliglitly over half, lOG cases, showed 
this serologic test to have been applied. Of these only throe were positive. There 
had been no antenatal treatment in these cases, and the fetuses at autopsy, in- 
cluding one set of twins, gave unmistakable evidence of sj'philis. In the remaining 
cases there is no record of the test or it was ai^plied after the delivery of a dead 
baby. 

In the South Carolina study on maternal welfare it was shown, in contrast to 
these figures, that 22 per cent of the clinic patients liad positive serologic tests, 
while McCord, in a series of fetal autopsies in Atlanta, reported 57 per cent with 
positive findings of syphilitic infection. Such figures show the broader implications 
of a nationwide survey or on a smaller scale, of a city w'ide survey, where the 
regional discrepancies in types of patients may be merged into a fairly approximate 
picture. 

Parran feels that W'ith universal serologic tests on all pregnant ivomen, and with 
appropriate antenatal treatment, new' cases of congenital syphilis could be eradi- 
cated in a decade. 


PREVIOUS STILLBIRTHS 

It is not without interest to inquire into the previous histories of the women in 
this series for whom at least one previous stillbirth was recorded on the birth 
certificates. They number IS, or approximately 8 per cent of tlie series. 
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in the mother associated with the fetal death. The causes determined in the fetus 
are divided into six groups: 


1. Infections 

Syphilis 4 

Septic infection 1 

2. Asphyxia 

Separation of placenta 13 

Abnormalities of cord 37 

Other causes of asphjTcia 7 

3. Congenital Malformations 

Hydrocephalus 2 

Anencephalus • 9 

Spina Bifida 1 

Other malformations 2 

4. Birth Injury 

Malpresentations 7 

Difficult labor 62 

Other causes of physical injury to fetus 7 

5. Other diseases or conditions affecting the 

fetus primarily 

Prematurity 38 

Quinin poisoning 1 

G. Cause unknown 
Fetus at term 

Total 


5 

37 

14 


76 


39 

28 

199 


Tins list includes 199 fetal deaths in which the primary cause was recogmzed 
as such, or as in the prematures, below twenty-eight weeks, or in the full-term 
infants, no primary maternal cause was noted in the records. 

B. Under the causes and conditions in the mother associated with the fetal death 
are listed 16 groups of diseases or conditions ivhich closely follow the groupings 
of the International List of the causes of death. 


1. Infections 

Influenza 1 

Tuberculosis 1 

Syphilis 3 

3. Endocrine and other general diseases 

Diabetes 6 

Thyroid 1 

7. Disease of circulatory system 

■ Diseases of heart 1 

Diseases of arteries 2 

8. Disease of respiratory system 

Bronchitis 1 

9. Diseases of digestive system 

Appendicitis 1 

Intestinal obstruction 1 

10. Diseases of genitourinary system 

Known to have preceded pregnancy 
Nephritis 7 

Bicomuate uterus 1 

Fibromyomata uteri 2 

11. Diseases of pregnancy and childbirth 

Sepsis — observed before delivery 1 

Albuminuria, eclampsia and pyelitis 12 

Other toxemias 1 

Hemorrhages (Placenta previa, 9) 12 

Rupture of uterus 1 

13. Conditions of bones interfering with 
normal labor 

Fracture of dorsal spine 1 


5 


3 

1 

2 

10 


27 


1 


This group of conditions, 56 in number, comprises some reduplications in the groups 
on toxemias and hemorrhages. 
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the niimito details of. the situation, to ascribe tlic fetal death to drugs or anesthetic 
agents. Sucli obscure cases must be di.«cussed early when all the unwritten but 
observed data can be froslily rovicwi'd for an impartial decision. This is a function 
of ho.'ipital ol)Stetric stall' conference. Such deaths us might have been due to 
sedative drugs or anestliotic agents therefore have l)een ascribed to tlic “no cause 
given” group. The uterine stimulating agents, derivatives of tlic pituitary gland, 
have been so s[)aringly used during labor that they can bo ruled out as causes of 
fetal death in this series. 

There wore ti(>, or .‘JO per cent, ninceratcd fetuses in this series, 24 from the 
twentieth to the twenty-seventh week, 30 from the t\yenty-eighth to the thirty-fifth 
week and 23 from the thirty-sixth to fortieth week or over. Of these macerated 
fctusc.s, 4G, or 72 per cent w(*rc autopsied. Even with this aid to diagnosis no 
cause was found for the fetal death in 35 cases. The various degrees of toxemia, 
including nephritis, accounted for 15 cases, cord dilliculties for 4, diabetes for 
3, hemorrhage conditions for 5, and antenatal fetal toxemia in intercurrent influenza 
for one, with other varied unit items. Maceration represents varying degrees of 
autolysis of the fetus; its extent depends upon the length of time the child has 
been dead, and may vary from maceration of the cutaneous surfaces only to such 
complete maceration of the entire body that the fetus appears as a sac of fluid. 
Although it is diflicult to ascertain cause of death oven by autopsy in the extreme 
degreo.s, maceration should bo regarded only as an ctTect of the death and every 
effort made to determine the original cause. Strachan cautions regarding the 
x-ray picture of the long bones in macerated fetuses stating that maceration pro- 
duces an appearance in the long bones quite similar to the ostco-onchondritis of 
syphilis. 


AUTOPSY 

We wore fortunate in obtaining 332 autopsies, 57 per cent, in this series of 
228 stillbirths. This figure is only .slightly below the autopsy percentage of the 
general hospital deaths. Such examinations made definite the cause of death in 
a majority' of the operative cases, inirticularly was it effective in demonstrating 
the effect of birth trauma upon the fetal cranial contents. In only four autopsies 
was an examination of the brain refused. The value of examination of this organ 
at autopsy as contrasted with a series of autopsies in which the brain was not 
examined is shown in the report of Fenton. In his first series of autopsies in 
which the brain was included, intracranial hemorrhage was shown to be the largest 
cause of death. In a second .series where the brain was not examined, passive 
hyperemia, 33 per cent, led as a causative factor of death having increased from 
fifth place, 11 per cent, in the first series. 

In many cases where at autopsy intracranial damage is so slight as to appear 
unlikely in having caused the fetal death, Holland ascribes the etiology to a 
traumatic cerebral asphyxia. A spinal tap showing bloody fluid immediately 
after birth of a freshly dead fetus often gives strongly suggestive evidence of 
a suspected intracranial hemorrhage. A routine x-ray of all freshly dead fetuses, 
at least of the head in forceps cases and the spinal column, in addition, in breech 
cases will often throw light on the cause of the death where autopsy is refused. 

CAUSES OF DEATH 

The causes of death in this series Iiave been classified according to the causes 
of stillbirth given on the reverse of the proposed stillbirth certificate. These are 
divided into, (A) causes determined in the fetus and (B) causes and conditions 
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livebirtlis, Grade 3 had 63 per cent livebirtlis, and those with no care 
at all 58 per cent livebirtlis. Hence, he concludes, on a conservative 
estimate three-fourths of tlie 20 per cent antepartum period fetal 
mortalities could have been prevented by more efficient antenatal ex- 
amination and care. 

In a maternity hygiene program in Williamson County, Tennessee, 
the stillbirth rate in a supervised group, representing 42.8 per cent 
of the total reported births in the area studied was 16.2, over a period 
of six years. During these years the stillbirth rate for the unsupei’- 
vised group, 41.8, and the state at large 44.9, were 2.6 and 2.8 times 
greater than that in the supervised group. On the other hand although 
only one-third of the women dying in association with stillbirths in 
the Philadelphia Mortality Study had received adcriuate prenatal care, 
inadequate prenatal care was i-egarded as an almost negligible avoid- 
able factor in the death of the mother. 

Our liospital standard of febrile morbidity is that accepted by many 
institutions, 100.2° P., twice in anj’- one day or on consecutive days 
following the first twenty-four hours after delivery. Applying this 
standard the general average febrile morbidity of the hospital for 
several years has run slight^ over 11 per cent, including extragenital 
as well as genital causes. In this series of 228 there was an associated 
febrile maternal morbidity in 43 eases, 18 per cent. 

There were three maternal mortalities in this series of 228 women 
with stillbirths. Two women died of sepsis, one folio-wing an illegally 
induced interi’uption of pregnancy at the twenty-second week; one 
following a Aversion and extraction ; a third woman died of hemorrhage 
from placenta previa. 


Table II. Tijie op Fetal Death in Belation to Labor and Operation 



LABOR 

OPERATION 

number 

OF CASES 

PER CENT OF 
DELIVERIES 
ASSOCIATED 
AVITH 

STILLBIRTHS 

before 

1 

DURING 

BEFORE 

DURING 

Total 

228 

78 

136 




Rate: 28.8 

Spontaneous 

127 

62 

51 




2.5 

Operation 

101 

16 

85 

37 

64 


3.4 

Low Forceps 

18 

6 

12 

7 

11 


0.9 

Mid Forceps 

20 

2 

18 

5 

15 


3.2 

High Forceps 

11 

1 

10 

1 

10 


27.0 

Breech Extraction 

16 

3 

13 

4 

12 


14.5 

Version 

20 

1 

19 

8 

12 


41.6 

Cesarean Section 

11 

3 

8 

7 

4 


4.5 

Craniotomy 

5 

0 

5 

5 

0 


100.0 

Not Eecorded 

14 








SUMMARY 

A stationary stillbirth rate demands more attention. Unifoi’m sta- 
tistical practices are desirable. The proposed standard certificate for 
stillbirth should hasten the adoption of uniform practice by states, 
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The group of fetal deaths listed under diflicult labor, 02 in number, includes 
42 cases of lacerations of the tentorium or falx, and various types of intracranial 
hemorrhages, as ivcll as cases of fractured sluill, all parietal bone injuries, and 
one fracture of the cervical spine. The diagnosis of birth trauma in the sixteen 
remaining cases was either grossly evident or suggested by bloody fluid on spinal 
puncture. 

T]ie causes in lliis series .show, as lias been so often stated, that birth 
injury is one of the most imjiortant factors in tlie production of still- 
born infants. Tliis group of deaths in large part must be ascribed to 
bad obstetrics. Tlie second largest group is made up of unexplained 
fetal deaths before the period of viability. Whether an intensive in- 
vestigation of such premature stillbirth deliveries would throw light 
upon the etiology of this group remains an open question. Many of 
the ease i-ecords in this group contain a notation that bleeding was 
noted at the onset of labor, yet they did not present the clear-cut 
clinical picture of premature separation of the placenta. Closely allied 
is the third largest group, stillbirths at term without a cause easily 
obtainable, from clinical record or autopsy, if one was performed. 
Prom the maternal standpoint, chronic renal lesions and toxemia play 
a large part, 34 per cent, with hemorrhages, 20 per cent, closely fol- 
lowing them. 

What part does senescence of the placenta, or placentosis as some 
obstetric pathologists term it, apart from the gross infarction common 
in the nephritis group, play in the group of deaths at term without 
any apparent cause. Certainly if we wish to exhaust all our resources 
in an inve.stigation of such deaths avc must consider the pathologic 
physiology of the placenta in the etiology. The studies of Goodall and 
others suggest such a condition as a premature senility of the placenta 
is a very likel}^ factor not only in some of the unexplained stillbirths 
at term but also in the repeated or habitual death in utero just short 
of term. 

There are two questions which arise in the management of a known 
dead fetus in utero. If the patient is not in labor, when and by what 
means is labor to be induced. In the majority of such eases labor 
occurs within a short time after fetal death. Dippel records retention 
of a dead fetus in utero for sixty-one days before expulsion occurred. 
Pew systemic symptoms are noted in the average case. 

The second question arises wnth the death of the fetus during labor. 
Aside from conditions which iieeessitate immediate delivery as pla- 
centa previa or other imperative situations under what circumstances 
should operative delivery be performed. 

There is a definite relationship between the degree of antenatal care 
and the stillbirth rate. Brand states that 20 per cent of fetal deaths, 
collected observations, occur during the antepartum period. Analyzing 
the figures on antenatal care from the Fifteen States Survey, he shows 
that women who received Grade 1 or 2 prenatal care had 70 per cent 
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Coons and Blunt (1930) reported mineral balances on a number of pregnant 
women at various periods of gestation, revealing a positive calcium balance in 
nearly all cases, but the amount of calcium varied, the greater retention occurring 
toward the end of pregnancy. They found that the amount retained equalled only 
the estimated fetal requirements in 3 patients while in C it was decreased, thus 
indicating that these women were depositing only small amounts of calcium in the 
fetus or were using their own reserves to meet the fetal needs. 

Baur, Aub and Albright cited by Madden (1933) advance the theory that calcium 
is stored in the trabeculae of bones in readily available and sufficient quantities for 
fetal use. Madden states that the fetus in utero rarely, if ever, sufTers from the 
lack of calcium, and it is extremely doubtful if prenatal rickets ever occurs. Bem- 
heim (1933) states that there is a large supply of calcium present in the maternal 
bones and this store can be drawn upon over a considerable period of time without' 
producing obvious osteoporosis or a reduced content of the blood. 

Mull and Bill (1932), from a review of the literature, found that there still 
exists a wide diversity of opinion as to what changes in the serum calcium if 
any, actually occur during pregnancy. Investigators accept a range of 9 to 11 mg. 
per hundred c.c. as the normal total serum calcium concentration and 3.7 mg. per 
hundred c.c. for the inorganic serum phosphorous in the blood. Morley (1913) re- 
ported a lowering of the serum calcium during late pregnancy, labor, and the 
puerperium. Widdows (1923) followed individual cases over an extended period of 
time and concluded that there was a tendency toward a decrease in the calcium 
content of the blood in late pregnancy which was not manifest in all cases. Can- 
tarow, Montgomery, and Bolton (1930) summed up the literature with the conclusion 
that the total serum calcium diminishes during the later months of pregnancy, but 
is usually above the lower limits of normal. They attributed symptoms of calcium 
deficiency to variations in the diffusible and nondiffusible forms. Andersch and 
Oberst as late as 193G studied the diffusible and nondiffusible calcium in pregnancy 
and concluded that the average values for these forms are fairly constant irrespective 
of pregnancy, and that the reported variations are due primarily to changes in the 
total calcium. 

In regard to the calcium concentration in the fetal blood there is entire agreement. 
Serdyukov and Morosova, Bock and Bokelman, and Hellmuth all found the fetal 
concentration definitely higher than the maternal, the first named to the extent of 
about 20 per cent. 

Sherman (1931) considers 0.45 gm. of calcium per day as the actual body 
requirements, but for safety, this minimum for an adult should be increased to 
0.75 gm. per day. During pregnancy, however, the calcium requirements of women 
are greatly increased especially in the last trimester, and it is estimated that 1.0 
gm. per day are the optimum requirements. The physiologic need for phosphorous 
has been shown to be 1.5 to 2 gm. 

That the calcium and phosphorus metabolism is influenced by many 
factors has been pointed out by various obsei’vers ; thus the source, tlic 
presence or absence of unfavorable elements simultaneously ingested 
which may unite to form insoluble salts, tlie hydrogen ion concentra- 
tion in the stomach and small intestine, the activity of the parathyroid 
glands, vitamin D, and possibly vitamins A and C. 

There are many forms of calcium on the market. Dicalcium-phos- 
phate is said to be an excellent source, particularly because the cal- 
cium and phosphorous are present in approximately the same relation- 
ship as that found in bone. 
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cities and clinics. The Children’s Burean study should be assisted. 
Similar city Avide studies ]ni”-h1 be desirable. Local studies in indi- 
vidual bos])ital.s would enc,oura*re better obstetrical pi-actice both in 
the antepartnin and intra])artutn jieriods to the benefit of the fetus. 

In this series of 228 fetal mortalities birth trauma is again shown 
to be the lai-gest single faetoi* in the etiology. There is a large grouii 
of unexplained stillbirths, in both viable and jircviable fetuses. More 
intensive studies of fetus at autopsy, placenta by histology and mother 
or parents by clinical investigations should solve some of these deaths. 
From the mateiaial aspect, the toxemias, nephritis and hemorrhages 
are the principal causative fac,loi‘s. 
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BONE CHANGES IN THE FETUS FOLLOWING TPIE 
A DM INISTR AT I ON OF DICALCIUM-PHOSPHATE 
AND VIOSTEBOL TO THE PREGNANT 
M OTHERS' 

GEonGE C. Finoea, M.D., Ruth A. TnuMib B.S., and 
jMozelle Giusison, B.S., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Northwestern University and 

St. Luke’s Hospital) 

A SURVEY of the literature rcAmals a paucity of information upon 
the subject of bone changes in the fetus folloAving the administra- 
tion of calcium, phosphorus, and vitamin D to the pregnant mother. 

Eomaniello (1933) in a small series of 8 controlled cases, reports an increased 
bone density, smaller fontanels, narrower sutures and an increased birth Aveight in 
those babies Avhose mothers had been subjected to moderate doses of vitamins during 
pregnancy. Booher and Hansmann (1931) studied calcification of the tibia in 8 
normal dead newborn (delivery accidents) and found that the calcium content 
varied slightly despite large doses of calcium, iihosphorous, and vitamin D ingested. 
Coons and Blunt (1930) in an equally small series state that x-ray studies of the 
"nsts and ankles of the newborn showed a tendency toward cupping in the distal 
ends of the ulna, flattening of the ends of the other long bones, and poor calcifica- 
tion of the epiphyseal ends of the diaphyses paralleling the bad calcium and 
phosphorous retention of the mothers. 

Schmitz (1931), Pehling (1877), Michel (1899), Hugouneng (1900), and others 
analyzed the mineral content of the aborted fetus at various periods of gestation 
and while these figures varied, in general it may be said that the fetal content 
increa sed many times in the last three months of pregnancy. 

507th regular meeting- of the Chicago Gynecological Society, 
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In the iiresont investigation 75 women at various stages of pregnancy 
were selected for observation. Seventeen ol‘ tlicsc were later dropped 
for lack of cooperation. T]iirt 3 ’’-tliroc wore used for treatment and 25 
witli approximate!}' Die same weiglit, gravidity' and expected date of 
confinement served as controls. 

AH of the patients were instructed on tlie so-called basic pregnane}’- 
diet which contains 1.5 to 1.85 gm. of calcium and 1.5 to 2 gm. of phos- 
jilioi’ous per day, and each was requested to return weekly reports of 



Chart 1. Treated group Controls. 



Chart 2. — Treated group Controls. 

all foods, together with the quantity consumed between visits. To those 
in the treated group, the diet was supplemented by dicalcium-phosphate 
(dulcet bars) in doses of 6 segments (1.44 gra. calcium, 1.08 gm. phos- 
phorous), and 30 drops of viosterol (250 D) per day. To assure our- 
selves that the amount prescribed conformed with the quantity actually 
taken, they were requested to return their boxes at fortnightly intervals 
so that all bars could be recorded or accounted for and a fresh supply 

re-issued. 

Blood samples for calcium and phosphorus determinations were ob- 
tained from each patient upon her first visit, and subsequently at 



Table II. Di Calcium-Phosphate Viostekol Group, Blood Chemistry 


960 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


CORD BLOOD 


O O -Af O CO 00 O O O to O O O O CO O r}l CO O 03 rjf O r}) 0 0 0 0 0 03*}! 

THr-Hr-}C3C0 03 03C? 01 00 03 00100000 lOOOOlOOO 000003000010 

t)!0*}!if5ovraor}5o irar-5o>dt--}!if5>n cocooiratvido idooidoui-^t-^ 

LO 

rH 

d 

•uvo 

CO lO lO io O O O »0 O O lo O I'- O rH O O O >0 KO JO lO O O lO JO O O O lO 

cooicqo'^cot'^ccco ooooicacqco iococot«-oc^o ot^cooocici: 

OTH0.10itHrHrH(M'(>l COc4cOC'10T-HrH OOrHWCarHrH rHrHTMCOr-<rHr-^ 

iHt— ! rHTHTHr-!rHr-lrH rHr-irHi-MrHt— li— J r-frHT—JTHrHiHr-I rHrHrHr-<r-<rHt~l 

rH 

rH 

W 

rH 

DELIVERY 

•SOHA 

00003003000 OOOt-OOOl-# O OOOCOO OOrXOOOO 

lnC00q03c0r-Jr)!OC3 COO'JIfSClCOt-^iq'# r-; '}}03cq0rl! iq030COOOM 

O3CO03C0rj5r}!t}!r}5r}i T}!r}iriicOCOCOCOCO -ji lnc>icOT}!tl! COr}!C3-}!C0O3*}! 

W 

o 

CO 

"TVO 

O b- lO O O O JO O O 'JO JO O CO O O O O JO JO lO O o Cl JO O CO o o 

jqcoiqcojot-jocico t^ocoocorj^o co cocococqo ioi>coeoiqoo 

O O cd C5 O O rH O O tH r4 O Ci O O ri (d <d O Ci Ci O O O O CJ O O C 

tHi— } tHt— * r^rHrH tHr-JrH rH r~i rH rH rH rH r^r4rHr-l 

M< 

M 

d 

rH 

d 

Oi 

•SOHA 

0 ^"J O Ml o 

0*^0 ^ **1 

01 fo CO tn CO CO 

1 

•TVO 

O O O ’> O O 

iq o cq rT o o 

o O r-} ~ O O 

I-} r-( t-l ^ I-I i-l 

1 

6 

U4 

CO 

•SOHA 

QOOM^CIO M<OOC1C1M<COM<0 o OOM<M<M<OC1C1OO00W 

OM<COCO iMOOiqO M<ClCOJqTMt^ClM<CO^ CliqTMOt^COb^M<OM<Ob;M< 

fO CO fO CO CO CO M< CO CO CO CO CO CO CO CO M< CO CO ^ CO CO CO CO CO CO CO CO Cl CO W Cl CO 

JO 

uo 

CO 

•TVO 

in in C3 o in o o o in m o m in ci in o in co m o o o o in in o o o in o o 

C3tqtqci oqooqorH Or-}t';tqc3cqtqt..iq 03iqiqiqcq-iJ03^woC500 

o c5 o o ci o o d ci ddddddddd ci d d d d d d d r-i d co o g 

rMrH?— ItH rHrHtMtM rH fM rMTMrMiHtM iMtHtM iMrM rHtM 

rH 

d 

rH 

d 

•SOHA 

00000000003 03 00 OCOOOOOOOO O-#-# -rH -^<0 03 00030 

iq T)! o g iq 03 g CO CO t-; cq oq o3 g 03 oq g g •!}! g ■<}! i-j t> g g g cj 

CO CO rji CO CO CO CO in CO CO CO 03 CO 'ji CO CO -3! CO CO CO CO CO CO 03 CO 03 CO CO ^ 

rH 

O 

CO 

•TVO 

ooinoorHinmino ooooot-ininm in in in to ooogogcq 

TjHinggnintoTtigr}! g-j!go3ggggg ggg t-; 

d d d d d d d r-i d d ddddddddd d d d d t» g ^ g g 

TMr-<rHrH rHt— < t— I rH r-HrM r-<TMrHrHT— IrH rH rHrHrHrHrHrH 

CO 

Cl 

d 

rH 

d 

•SOHA 

00 to O O 03 O to CO O CO CO CO 03 O O O 'iH 03 CO tO 03 -AH o o o g to 

gr-}r-jr-jgggi>ggggt-co gggggr-j -^ijggg wgtjig Lo-^g 

CO CO CO T)! CO CO CO CO CO CO CO -ii 03 CO CO CO CO CO CO CO 03 CO CO 'di 03 CO CO 'll 

O 

o 

CO 

•TVO 

OOOJOJmiOOOOlOlOWOJO JOOOM<M<LO OfOJi^O 

OCqcOt^OOrHt^OOOOt^cqb^OO C000cit>;0 

OCiOCSOOOOOOOOOO CiOrMOOO 0 >OOtH OOOO 

iH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH 

JO 

w 

d 

d 

•SOHA 


JO 

JO 

CO 

•TVO 

om oomooininoino o in ino -diom in go 

gt-; njg-djgggg-djt-;!'; g -dj gg ggR gn 

dd dddddddddd d r-5 dd di-id g oo 

rH rHrH rHrHrHrHrHrH rHrH rH rHr-l 


6 

•SOHA 

03 b- O 00 OO -d! O -dl 03 0 52 S2 

g gg gg g • • 

-di -di CO coco CO 03 CO coco coco 

1 

•TVO 

o oo oo O O O O JO oo 

rHrHOO lOCOrH OM< •• 

O O O OO O O O OO 

rHrH rHrH rHrH rH ^ 

o 

o 

d 

rH 

3 MO. 1 

•SOHA 

o -d! 2 

o in g 

CO CO ^ 

b- 

O 

CO 

•TVO 

S 

-di C5 g 

d d 2 

r-d 

H 

d 

rH 

d 

b-( 

ca 

•SOHA 



•TVO 



d 

tH 

•SOHA 



•TVO 



■ 

fi g P ft s’ W P W p 4 P P ai W W tc P* P S M P o -4 g M W oj P “ “ P ^ H 
So2t>’pp‘SWPP-<dSSwHdrid-!iHH SJ^*Hc4dPPWPd!^^^I^ J 

V 

ZH 

■3 

V 
> 

A 





































FINOLA ET AI 


nONE CHANGES IN FETUS 


p 

o 


O 

1 

M 


a 

< 


D 

O 

O 

S 

p 

•SOII.I 

o COOOOOOCJOOOO 

O OOOl'-CDlOrJJCOOOO 

--I id id ci ud id o id id 'd id 

5.88 

•'ivo 

OOO-l^lO'^OO'^Ow 

t-. o irj c-*: CO I'j o CO c? o lo o 

r-l Clr-'J^'HtMCMrHrHr-lOr-} 

f— { rHr-'r-i'— <f— Jf— ' 

O 

>q 

rH • 

>* 

c 

> 

•sou.i 

o to o o o o 01 '-c o o 

CO C5 to o •ij o iq t’^ o o oi 

cd cd'^tdc'dfcfccdfdcdcdcc 

Cl 

Lq 

cd 

•ovo 

o oooootoooooo 

CO toCjtqt-'T-Jcqr-'co-^'^c; 

cr, cdcdocioooocscdc: 

rM rH r-< 

9.84 

OVKIl-DUK 

9 MO. 

•soir.i 

3.40 

3.50 


•avo 

10.20 

8.50 


6 

CO 

'SOIW 

CltOCOO •tiorj^otoo 

r- Ci iq c; i-j rH Cl o Cl »q 
ci C'i ci C'i ed cd re r? Cl rd 


•'IVO 

t0*--0-1i OlOtOCOOO 

Cl Cl cq t'-; o o Cl iq o 

cicicici f-cicicicdcd 

T— J f-H 

co 

t-- 

Cl 

7 -MO. 

'soir.1 

o OOOO-riClO-^CltOtO 

cd cdrdcdcdrdrdcdcdcdrdcd 

b- 

rii 

cc 

•ivo 

O O lO O f lO o o o o o o 

CO otoiqi-^ocotoocct^^q 

o O O Cl Cl r-* O Cl O Cl cd o 

1-^ 1— < rH tH r-* 

cc 

Cl 

d 

6 MO. 

•solid 

irs -tf o -if -r CO •i' CO (M i.'s o o CO o •+! 

1 '. ro r-! I.O r-J C; >.0 C; ^ CO O N o W l.O 

f-; CO CO CO CO oi CO co' co’ co co co co’ co co* 

cc 

c6 

"•IVO 

OlO O O OOOOlOtOOClOOO 

tcco CO otqcqcircLq-i^cqrHCio 

ClCl cl Cl OClClOClClOClClcdi^ 

rH r-H rM r-H 

rH 

oq 

Cl 

5 MO. 

•send 

3.18 

3.46 

3.08 

2.94 

3.52 

3.72 

3.32 

4.12 

3.68 

3.20 

3.84 

3.50 

• 1 VO 

11.80 

10.40 

9.74 

10.50 

10.90 

10.53 

10.80 

9.55 

10.50 

10.50 

9.00 

1.0 

Cl 

o 

rH 

d 

•solid 

2.06 

3.00 

3.72 

3.12 

3.04 

3.54 

4.20 

TjJ 

cd 

•ivo 

10.55 

11.10 

8.92 

8.90 

10.05 

10.55 

9.40 

10.00 

3 MO. 

•solid 

o 

cd 

3.50 

•avo 

to 

o 

rH 

CO 

Cl 

cd 

rH 

2 

•SOHd 

00 

t- 

cd 

CO 

cd 

••ivo 

10.60 

10.60 

d 

rH 

•SOHd 



•OVD 




02 d m d g ^ E-I W H m ^ ^ d Q 02 ^ d S 

02 <i W ^ 1 -; pq S d S d 1 -J S W d f 4 s 

Average 






FINOLA ET AL. : BONE CHANGES IN FETUS 


961 


inoiitlily intervals throughout the pregiianey. Another sample was pro- 
cured during the late first stage of labor, and cord blood was collected 
from the maternal end of the severed cord at birth. The total seram 
calcium determinations were made according to the Clark-CoUip (1925) 
modification of the Kramer-Tisdall method, and the serum inorganic 
phosphorous by the method of Kuttner and Lichtenstein, applying the 
correction for deviation from Beers Law as determined by Bodanslcj’-. 



rig. 1. — Illustrating average bone density of ribs and epiphyses at the knee in tlie 

control group. 

Some twelve to thirty-six hours after birth, roentgenograms were 
taken of each infant in the anteroposterior and lateral views of the 
skull, and the anteroposterior view of the trunk and extremities, using 
the same technique in all. 

In Tables I and II are listed 670 consecutive total serum calcium and 
inorganic phosphorous estimations. Some of these patients it will be 
observed were dropped after one or more determinations and a few are 
undelivered at the time of this report. Several significant facts however 
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•Treated group. Note size of fontanel. 
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do stand out; in the inotliers of the control group there is a definite 
diminution of the serum calcium in the last trimester wliich is not ap- 
parent in the treated group ; in the infants tliere is. hii increased calcium 
and phosphorous content of the blood over that of the mothers; and 
finally, these mineral levels arc higlier in the babies of tlie treated group 
than those of the control. Charts 1 and 2 illustrate these findings in 
graphic form. 



Fig. 4 — Treated group, illustrating increased density of the ribs, and increased size 
and density of epiphyses at the knee. 

E’igs. 1 to 9, selected as representative of each group, demonstrate 
clearly the marked tendency in the treated group ’s offspring toward in- 
creased bone density, especially in the ribs, the parietal bones, and the 
epiphyses of the long bones at the loiee. The x-ray films were inter- 
preted by Dr. E. L. Jenkinson of the Department of Radiology at St. 
Luke’s Hospital. The ribs can be seen to stand out clearly and dis- 
tinctly in the treated group, the epiphyses about the knee are larger 
and more dense, and of even more significance, the upper borders of the 
parietal bones are clear and sharply demarcated, while the ribs, 
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Fig’. 9. — Treated group. Note size of fontanel. 
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opipliysos, and parietal bones in tlie conti'ols arc hazy and indistinct. 
Some nnex])lained variations from these rosnlls occurred as follows: 
15 per cent of the mothers who seemed to liave taken tlieir medication 
conscientiously, sliowed fetal x-rays which compare only equal in bone 
density to that of the normal controls. Several controls showed dimin- 
ished calcification below that, of the average control. Only one control 
showed calcification equal to some of the lesser marked bone changes 
in the treated group. 



S'ig. /. Treated group showing slight increase in size and density of epiphyses at 

the knee. 

The average width of the fontanels, as measured from the x-ray films, 
was 4.6 mm. in the treated group as against 6.4 mm. in the control 
Sroup. A Avdrd of caution in the interpretation of the measurements of 
the fontanels seems justified; many of these babies Avere x-rayed before 
the normal contour of the head, deformed by molding, had been re- 
stored, so that comparison in this series did not seem entirely reliable. 

The average Aveight of the infant in the treated group was found to 
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BTSCUSSrON 

Uli. JAMES E. FITZGEEALD. — ^It is very inieresting that a definite change in 
the bony structure of the fetus can be brouglit about by dicalcium-phosphate and 
viosterol. Yet like other things that are presented to us, ve do not know what 
to do with this information. Neither the pediatricians nor ourselves Imow enough 
about newborn babies to know whether we are doing harm or not by such treat- 
ment. The answer will depend entirely upon some one’s determining what is a 
perfectly normal baby and whether babies with denser skulls are better babies than 
the ones whose skulls are not so dense. 

I would like to ask Dr. Finola whether it is possible that the increase in blood 
volume in the later months of pregnancy would account for the decreased percentage 
of blood calcium. The blood may show a smaller number of milligrams of calcium 
per 100 c.c. because of the admitted increase in blood volume in these later months. 

Too many of us prescribe medication of which we know very little. All of us 
have been giving calcium and viosterol probably more because of advertized sug- 
gestions than from a real knowledge of the results of this medication. 

DE. FINOLA (closing). — I am unable to answer Dr. Fitzgerald’s question regard- 
ing the cause of the diminution in blood calcium that occurs in the latter part of 
pregnancy in relation to the increase in blood volume. 


A MODIFICATION OF THE LE FOKT OPERATION FOR 
INCREASING- ITS SCOPE'^ 

J. R. Goodall, M.D., AND R. M. H. Po\ver, M.D., Montreal, Quebec 

T he LE FORT operation consists of a marsupialization of the 
vagina. Its chief application is found in cases of complete pro- 
cidentia, where all supporting structures have been disrupted by the 
forceful descent of the liernia. This condition parallels the massive 
inguinal and abdominal liernias that one encounters in general sur- 
gery. In these cases, ectopic tissue has to be introduced from other 
parts of the body to make up the loss occasioned by the divulsion of the 
liernia. In massive procidentia of the genitals, marsupialization olfers 
an easy, safe, and sure method of restoration. It has its very well- 
marked circumstantial restrictions, however. These are that the woman 
must be past the childbearing period; that she be a -widow -wathout 
prospects of remarriage. Its great advantages are that it is a rela- 
tively safe operation; that it can be done without spinal or general 
anesthesia; that the surgical risk is relatively slight; and that the 
results are uniformly excellent, even in the most senile eases, both gen- 
erally and pelvically speaking. The greatest disadvantage of this opera- 
tion lies in its restricted scope. Its greatest restricting circumstance 
lies in that a woman must be a widow in deed. 

♦Read at the Sixty-Second Annual Meeting of the American Gynecological Society, 
held at Swampscott, Mass., May 31 to June 2, 1937. 
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be 7 poimcls and 6 ouneos, tiuil. of tlie coiilrol 7 pounds and 7 ounces. 

The average duration of ]al)or was sixteen liours and thirteen minutes 
for the treated group as against fifleeii hours and six minutes for the 
controls. Tlie numl)er oi! operative interferences was found to be: 2 
midforceps and 5 of llie low variety in the treated group, 1 mid and 3 
low in the control series. 

There were no true dystocias encountered iii either group but the 
number of cases in tin’s investigation, we feel, is too small to Avarrant a 
definite statemejit as to the advisability of administering additional cal- 
cium, phosphorous, and vilamin D to the pregnant mother. However, it 
is reasonable to a.ssumc that Avith llie increased density of the fetal 
bones, especially in the parietal region, molding AA'hich becomes an im- 
portant factor in many borderline pch-es maj^ be adversely affected, and 
it seems justifiable to Avarn against the indiscriminate use of large doses 
of both minerals and vitamin D during pregnancy. 

SUMMARY 

1. Fifty-eight Avomen at A'arious ])eriods of gestation AA^ere studied 
during the remainder of their pregnancy. Thii'ty-three of these AA^ere 
treated Avith dicaleium-jAhospliatc and viosterol AA^hile 25 served as 
controls. 

2. The total serum calcium in the treated group increased slightly 
during the later part of pregnancy, AA'hile in the control group there Avas 
a definite diminution. 

3. The total serum calcium and inorganic phosphorous of the neAvborn 
exceeds that of the mothers. This increase is more pronounced in the 
treated group. 

4. There is definite eAudence of increased bone density in the majority 
of infants born to the mothers of the treated group. The sites of pre- 
dilection for tliis increased density AA'cre found to be : in the rilis, in the 
parietal bones and in the epiphyses at the knee. 

5. It is suggested that this osteosclerosis, especially in the parietal 
region, miglit possibly interfere Avitli molding of the head AAdiich is so 
often a very important factor in many borderline eases. 

Ill preparations -were generously donated by the Abbott Laboratories, Chicago. 
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the bases of the two triangles together by a continuous chromic catgut suture. 
This first step closes off the cervix (Fig. 2) from view, and establishes the crossbar 
of the vagina, by which the cervix communicates with both vaginas now in the 
process of formation. To approximate the rest of the denuded triangles, a single 
suture is passed from tlie posterior vaginal wall a quarter of an inch outside the 
margin of denudation, and about one-third inch down the vagina from the basal 
suture, and either undermines or plicates the raw surface of the posterior triangle 
to its midline. The suture now picks up a corresponding point in the midline of the 
anterior denudation, undermines it or xdicates it, eventually to emerge on the anterior 
vaginal wall, one-fourth of an inch from the raw surface (Fig. 3). It will depend 



3. — Position of the .sutures for the co-aptation of tlie anterior and posterior de- 
nuded raw surfaces. 

upon the thickness of the tissues, denoting the proximity of bladder on the anterior 
wall, and peritoneum on the posterior, rvhether one undermines or plicates. A similar 
suture is introduced on the opposite side. These two are now tied, just tightly 
enough to approximate, but not to strangle the tissues. Similarly placed sutures 
are continued doum each side, each about one-third inch apart, until the apices of 
the denuded triangles are closed, the one over the other. The final result is a double 
vagina, beginning with the vulva and communicating above by a cross-bar below 
the cervix. The knots are aU exposed in the double vaginal canals, and a minimum 
of catgut is buried to be digested — a matter of considerable importance in senile 
cases. The vast majority of these cases are of this age. There is no age limit to 
this operation. It can be done under scopolamine and morphine, and if the marsupial- 
ization is followed by a perineorrhaphy, local anesthesia of the vulva is simple and 
effective. 
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The present inodificaiioii removes this second disadvantage. It is but 
necessary that a ■woman be jiast llie menopause, or be rendered sterile 
at,tbe time of operation. 

The modification liere outlined may or may not be preceded by a 
vaginal hysterectomy. This antecedent proccdiu’c -will materially de- 
pend upon the healthy state, or lack of it, of the upper genital organs. 
The Le Fort, when ])rceedcd by a vaginal hy.sterectomy, must undergo 
a slight modification of minor importance. 



Fig. 1. Fig. 2. 


Fig. 1. — ^First procedure in modiflcation of tlie Le Fort operation. Denudation of 
anterior and posterior wall in uncomplicated cases. 

— Suture of the bases of the denuded triangles. The right half of the cervix 
ana external os still visible in the unclosed half. 

Tlie Le Port as described by its author, and as presently put into practice, consists 
lb a denudation of a long narrow triangle on the posterior wall of the vagina, and 
a similar one on the anterior. These denuded areas have their base near the cervix, 
and their acute angle near the vulva (Fig. 1). The bases of the denuded triangles 
in the anterior and posterior fornices should be far enough from the cervix, anteriorly 
and posteriorly, to permit free drainage of the cervical and uterine secretions down 
either of the two vaginas. The operation is completed by the complete approximation 
by sutures, of the anterior and posterior vaginal denudations. The suturing, as 
practiced by Le Port and by the late Professor 'William Gardner, consisted in sewing 
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The modilicatioa about to be described, consists of a similar marsupialization 
of the vagina,! but the base is made narrow or wide, depending upon the vaginal 
capacity, and^ the apex of the marsupialization should extend down the anterior 
or posterior walls various distances, depending on the length of the vaginal cavity. 
As a rule, the marsupialization involves only the upper third of the vaginal long 
axis. Before the two apices are sutured together, the anterior vaginal wall below 
the anterior apex is opened up as in an ordinary cystocele operation, with dimensions 
of denudation proportionate to the size of the cystocele (Fig. 4). This is then closed 
by its fascial layers, and when these deep layers are closed, the marsupializing 



Fig. 6. — Approximation by suturing- of the vesical peritoneum to the posterior 
parietal peritoneum, after vaginal hysterectomy. Small diagram shows the position 
of the patient. 


sutures are continued to the posterior apex, and the mucosa of the anterior colpor- 
rhaphy is then closed. Tlie last step of the operation consists of an extensive 
perineorrhaphy, the upper apex of which usually extends into the sides of (Fig. 5) 
the apex of the posterior marsupialization. The resultant is a single vagina for 
about two-thirds of the vaginal long axis, and a double vagina of the upper one- 
third of its length. The upper marsupialization gives the patient an irreducible 
fixation point to which the anterior colporrhaphy and perineorrhaphy are dependent. 
The end-result is surprisingly effective. I have performed the operation 24 times 
with uniformly satisfjnng results. Chromic twenty-day No. 0 catgut was used 




GOODALL-PO^^^CR 



tion anterior colporrhapliy has been completed below the marsupializa- 

the fpo i 1 ? *^ucosa of the posterior wail is being- approximated after co-aptation of 
•■.asciai layers. The further denudation for the perineorrhaphy is outlined in red. 
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and denudes a strip along the whole length of the posterior wall, from about the 
junction of its lower and middle third up to the raw surface of the primary circum- 
cervical incision. The denuded areas, anteriorly and posteriorly, are now continuous 
with each other and with the open bases of the broad ligaments (Fig, 7). One now 
begins to suture. With forceps placed at each lateral end of the primary incision 
in the right and left fornices, one sutures the anterior margin to the posterior with 
a series of interrupted No. 0 twenty-day chromic catgut sutures, until the bases 



Fig-. 9. — Completed appearance of the modified Le Fort, showing sutures of the 
anterior colporrhaphy and the extensive perineorrhaphy. The apex of the mar- 
supialization is visible in the midline, high up in the vagina with the recesses of the 
double vagina visible on either side. Inset A, Appearance of lateral section with 
the completed operation where hysterectomy was not done. Inset B, The appearance 
of a similar section after vaginal hysterectomy. 


of the marsupial denudation is reached on either side (Fig. 7). Tlie further suturing 
is continued as described above, in the uncomplicated cases (that is, without pre- 
liminary vaginal hysterectomy). 

The end-result in the complicated cases is a single vagina for the lower two-thirds 
of the long axis of the vagina, and a double vagina for the upper third. But they 
differ from the uncomplicated cases in that there is no subcervical crossbar to 
unite the vaginas. They end in blind culdci^acs (Fig. 9). 
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throughout. Tlio healing was eminently satisfactory, and there was uniform sub- 
jective satisfaction, except one case of dyspareunia duo to too elTective closure of 
the vagina. This was one of the first of the scries. The ages varied from fifty- 
six to seventy-four years. 

The modification, above described, may be immediately preceded by a vaginal 
hysterectomy. Under these circumstances, the toclinique is slightly different in its 
initial stages. After removal of the uterus, the anterior (vesical) peritoneum is 
sutured to the posterior peritoneum of the Douglas pouch by a continuous No. 1 plain 
catgut (Fig. G). The suture should tnansfix the upper apices of the broad liga- 
ments. The two broad ligaments are now brought together by a continuous suture 



Fig. 7. Fig. 8. 


7. — After closure of all anterior and posterior raw surfaces to eliminate dead 
spaces following hysterectomy, the vaginal vault is being closed with interrupted 
®"™^6s and denudation of anterior and posterior vaginal walls is shown, con- 
stituting the first step of the modified Le Fort. 

8. — Co-aptation of raw surfaces and dotted outiine of further denudation to 
constitute anterior coiporrhaphy and posteriorly denudation becomes continuous with 
an extensive perineorrhaphy. 

right down to, but not involving, the anterior and posterior vaginal incisions, so 
that no dead space is left in the pelvic raw surfaces (Fig. 7). One now proceeds 
With the marsupialization. From the anterior margin of the incision, the anterior 
vaginal mucosa is denuded down to the external meatus as in an ordinary anterior 
coiporrhaphy. The upper part of the denudation seldom exceeds one inch in width, 
but it broadens out at the widest part of the cystocele to proportions adequate to the 
size of the cystocele (Fig. 8). One now picks up the posterior incision in the vault, 
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I see a case where I could utilize this modification. In some of the cases Dr. Goodall 
has reported, I would, however, have chosen to do an interposition operation with 
sterilization. 

I know of no other surgical procedure which cures so much pathologj' with so 
little surgical risk. One of my former residents did a Le Fort operation on a 
patient about sixty-tliree years of age who had complete prolapsus. The result was 
so excellent that the patient's widowed mother, a woman of ninety-three years, who 
also had a complete prolapse, insisted that the operation be performed on her. 
This old lady was operated upon under morphine and scopolamine anesthesia with 
an excellent result and lived in greater comfort to be almost one hundred years old. 

DE. JOSEPH L. BABE, Chicago, III. — ^We are well aware of the fact that the 
supporting structures in the re^on of the upper third of the vagina anteriorly 
and posteriorly are comparatively feeble. Apparently therefore the cure that Dr. 
Goodall obtains by approximating only the upper third of the vagina, anteriorly 
and posteriorly, is dependent rather largely on his reconstruction of the vaginal tube 
in its distal two-thirds. The reconstructed pelvic floor apparently is the chief sup- 
port of the prolapsed uterus which has been pushed up and held above the approxi- 
mated anteroposterior upper third of the vagina. This to a certain extent sub- 
stantiates the view of those who believe that prolapse can be cured solely by simple 
vaginal reconstruction. This is a view to which I do not subscribe. 

DE. JAMES E. GOODALL, Montreal, Qde. (closing). — These 24 cases to which 
I had alluded were cases where marital relations might take place afterward. Their 
ages varied from fifty-six to seventy-six years. It was with the idea of overcoming 
the restriction of the Le Fort operation to patients not requiring the retention of 
the capacity for future intercourse that this modification was primarily instituted. 

Many of these patients had conditions which made them rather serious risks— 
glycosuria, high blood pressure, and other difiSculties. >Some of these can be over- 
come prior to operation. One thing which I think deserves a great deal of attention 
is that all of these patients were examined as regards, their basal rate, and it was 
extraordinary how many of them had a very low basal rate. It is well to bring 
that up beforehand to facilitate healing. Many patients with high blood pressure will 
have a fall of blood pressure when put upon thyroid almost to the point of saturation. 

Eegarding Dr. Baer’s reference to weakness of the posterior and anterior vaginal 
supports, one point is to be noted. As one approaches the vault of the vagina, if 
one pulls on the lower apices of the marsupialization, he will find that the structures 
will not descend. It is upon this point that the operation depends. 


Barsony, Jeno; Blood Cholesterin and Ovarian Function, Monitore ostetrico- 
ginecologico 8: 397, 193G. 

Barsony found that during pregnancy the cholesterin of the blood is augmented 
and increases as pregnancy advances. The oral administration of cholesterin increases 
the cholesterin blood index of -normal pregnancy but does not affect the cholesterin 
blood index of severe cases of hyperemesis gravidarum. IVhen cholesterin was 
administered to mild cases of hyperemesis, cure has always followed. The blood 
cholesterin is always increased in cases of fibroids and ovarian cysts. It, however, 
is diminished following operation, general anesthesia, and traumatic surgery. 

August P. Daro. 
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Plnin or iodoform gjuizo, soaked in acrifia'vine in oil, is now packed loosely in 
both vaginas and is allowed lo prof rude an inch or two beyond the hymen. A 
Malecot stay-catbefer is placed in the bladder and an artery clamp is put upon 
it, and the clamp is ]>inncd to an abdominal binder. The clamp is released every 
three or four hours, the urine drawn off, and the bladder is irrigated once in every 
twenty-four hours with boracic acid solution, followed by silver nitrate % to % gr. 
to the ounce of distilled water. The vaginal gauze is removed about the fourth day, 
and the bowels arc opened between the fifth and seventh days. Douches are not 
used, and enemas are taboo. Postoperative shock has not been seen, and the post- 
operative pain is }iroportionate to the tension one puts upon the sutures closing 
the perineal .skin. Aj)proximalion is all that is necess.ary in skin suturing, suture 
tension is very discomforting, to the jmtient. 

DISCUSSION 

DR. LOUIS E. I’lIANEUF, Bo.ston', Mas.s. — The modification pre.«ented adds 
another operation to the list of vaginal methods which maj’ bo employed in the treat- 
ment of uterovaginal prolapse. Personally. I have reserved colpectom.v for those 
women who wore advanced in years and who felt that sexual relations were not of 
great importance. In the future I shall be tempted to try the operation devised 
by Drs. Goodall and Power in the younger group of patients. I feel, that their 
modification will find ,n j)la(!e in the management of large procidentias. The technic, 
as.dc.scribed, is rather simide, and should offer no particular difficulty to the pelvic 
surgeon. 

The anesthesia which they advocate, namely scopolamine and morphine, and 
local anesthesia for the iierineorrhaphy, is the simplest one could use and is not 
shocking to old women, who form the largest group for which the operation is recom- 
mended. The combination of vaginal hysterectomy and marsupialization allows one 
to resort to the intervention if, for one reason or another, it is deemed advisable to 
sacrifice the senile uterus. Loose approximation of the perineal skin, as brought out, 
is an essential to the patient’s comfort. 

In my own serie.s, there were 21 subtotal colpectomies or Le Fort operations and 
6 total colpectomies, making a total of 27. Amputation of the cervix was done 12 
times and perineorrhaphy 2G times. In this group 6 patients were operated upon 
under local anesthesia, 9 under spinal anesthesia and 12 under general anesthesia. 
There was no mortality in the series. The result was satisfactory in the 6 total 
colpectomies .and in 19 of the Le Fort operations. There were 2 recurrences in the 
latter group, giving a percentage of recurrence of 9.5 per cent. The ages of the 
patients varied from forty-five to seventy-two years. 

DR. N. SPROAT HEANEY, Chicago, III. — The original Le Fort operation leaves 
the uterus in, and out of the vagina are produced two small passages. The cervix is 
shut off from observation and the uterus is made difficult of palpation. In the 
event of a vaginitis it makes a cure almost impossible. Also, in the typical Le Fort 
operation the pull of the perineal attachment of the vagina to the anterior vaginal 
wall often produces incontinence of urine. 

In brief, I think that an operation that eliminates trvo-thirds of the Le Fort prin- 
ciple is commendable. With this modification, there is only one-third of the Le Fort 
operation left and that is the upper third of the vagina with its two passages. I 
would say that the operation as described is about 6G% per cent good, and when 
Dr. GoodaU has eliminated the remaining Le Fort principles the operation will 
approach 100 per cent in efficiency. 

dr. FREDERICK C. HOLDEN, New Yobk, N. Y. — I am most enthusiastic 
about the results I have had with the Le Fort operation, and the modification that 
Dr. Goodall has presented for our consideration is very interesting. Occasionally 
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it has been our general policy, up to the present, to advise the removal 
of the tumor when possible as soon as the diagnosis was established, this 
being also the policy generally advocated in most clinics at the present 
time. The maternal results have been excellent and no maternal deaths 
have occurred. This series of cases may be conveniently divided into 
a number of groups according to the conditions present. 

In the first group to mention, there were 7 ca.ses. Operation for the removal of 
an ovarian tumor was carried out at various periods of pregnancy from two and one- 
half to five months. In each instance the convalescence was uneventful, and in each 
instance the pregnancy continued to term. An important point to note in this group 
is that in no instance was a corpus luteum found in the removed tumor, while in 6 
instances it was very definitely observed in the other ovary which was not removed. 
In one instance there was torsion of the pedicle of the tumor. The tj-pe of tumor 
represented in this group included 2 dermoids, 2 simple unilocular cysts, 2 simple 
multilocular, and an endometrial cyst. It is interesting to note that the latter 
presented a striking decidual reaction, as would be e.xpected. 

In a second group arc included 5 women with parovarian cysts. In four of them 
operation was carried out during pregnane}’ at seven and one-half, three months, and 
in 2 instances at about seven weeks, respectir’ely. Three of them were acute emer- 
gencies with torsion of the pedicle of the cyst. In three of these 4 cases convalescence 
was uneventful and the pregnancy continued to term. In 1 instance however where 
torsion of the pedicle had occurred, spontaneous abortion occurred the day after 
operation. This patient, however, had had s}'mptoms of threatened abortion for three 
weeks prior to operation, and when she aborted, the intact ovum was found to be 
defective with no wsible embryo. In the fifth case the cystic tumor was discovered 
in the pelvis at the end of the first stage of labor. Tliis presented a possibility of 
serious trouble, but the tumor was not impacted and the resident in charge, by a 
stroke of good fortune, was able to dislodge it manually, and spontaneous labor 
occurred. The tumor was removed by operation in the puerperium, the convalescence 
being uneventful. 

In only 2 instances in our series cesarean section was necessary on account of the 
mechanical obstruction resulting from the presence of the tumor in the pelvis. One 
tumor was a dermoid, the other a simple cystoma 10 cm. in diameter. In both in- 
stances the tumor was not discovered until late in pregnancy. Elective cesarean 
section was carried out in each case and the tumor removed at the same time. Con- 
valescence was uneventful in both instances. It is quite possible of course that 
cesarean section might have proved necessary in some of the women in the first 2 
groups had the tumors not been removed earlier in their pregnancies. 

On the other hand there were 3 women in our series in whom the pregnancies 
and labors followed an entirely uneventful course in spite of the presence in each in- 
stance of a sizable ovarian tumor. In one the tumor was not discovered until after 
delivery. This was removed at an elective operation in the late puerperium, and 
proved to be a dermoid. The convalescence was uneventful. In the other two, the 
tumors were discovered during pregnancy. Operation was refused, and both patients 
went to term and were delivered .spontaneously. No complications arose during 
the puerperium. 

In another group comprising five patients the interesting association of tubal 
pregnancy and an ovarian cystoma was noted. It was apparent, however, that the 
presence of the tumors was not a factor in the causation of the tubal pregnancy. 
This was evidenced by the fact that 2 of them were lutein cystomas, and probably 
developed after the tubal pregnancy was established. In a tliird the tumor, a simple 
unilocular cystoma, was situated on the side opposite to the tubal pregnancy, while 
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pREGNANCY wlien complicated by the pi’csencc of ovarian or paro- 
varian tumors may at times follow an entirely uneventful course, 
but on the other hand extremely serious situations may arise which 
endanger the pregnancy and threaten the life of the patient. In the 
past, this has been regarded as one of the most serious complications 
which could occur and in t he large .series of 720 cases collected b.y Mc- 
Kerron in 1906, the maternal mortality was 21 per cent while the fetal 
mortality exceeded 50 per cent. In this series, however, only a few were 
.subjected to laparotomy, most of the women either having had no opera- 
tion or operation was limited to vaginal puncture of the cyst. Follow- 
ing the application of modern surgical methods to the treatment of this 
complication the results .show a striking improvement and most authori- 
ties feel that at present the maternal mortality resulting from this 
complication should be less than 2 per cent. At the same time it must 
be recognized that the inherently dangerous potentialities are still pres- 
ent if the condition be overlooked or neglected. 

Among the serious possibilities that may develop, the following should 
be particularly mentioned. Abortion or premature labor may at times 
occur; the pedicle of the tumor may undergo torsion, giving rise to an 
acute surgical emergenc.y which may develop during pregnancy or labor, 
or may occur in the puerperium. Again the tumor may cause serious 
dystocia, at times being responsible for the occurrence of an abnormal 
presentation, or offering an insuperable obstacle to the passage of the 
child through the pelvis. Tliis may necessitate the performance of 
cesarean section in order to effect deliveiy, or if the obstacle be not 
recognized, rupture of the uterus may occur. At times a cystic tumor 
may rupture during delivery. In the small simple cyst this may be 
a matter of indifference, but in certain types such as dermoids it may be 
attended by serious consequences. Occasionally gangrene of the tumor 
has occurred as the result of prolonged pressure upon it during labor. 

The series herewith presented is a small one but it illustrates rather 
well a number of the possibilities that may occur in connection Avith 
this complication. In view of the serious results which may develop, 
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had been some slight vaginal bleeding. At operation, a simple cystoma was re- 
moved, the corpus luteum was not present in it, but was definitely observed in the 
other ovary. Pregnancy continued uninterrupted, until eight -weeks later when 
the patient -was readmitted on account of profuse bleeding from an imminent abortion 
which had to be completed artificially. The convalescence was uneventful in both 
of these patients. The tumors may or may not have been factors in causing the 
abortions, but this seems rather improbable. In the third patient, a therapeutic 
abortion wdth sterilization and removal of an ovarian cystoma was done at the end 
of the second month of pregnancy. Tlie indication for tlie operation was found in a 
serious progressive toxic retinitis. The only reason for including this patient is be- 
cause the tumor was definitely observed to develop during pregnancy and proved 
to be a corpus luteum cyst. 

DISCUSSION 

While obviously no sweeping conclusions can be drawn from such a 
small series, yet a review of them brings up a number of rather interest- 
ing points for discussion. The most serious emergency which developed 
was to be found in torsion of the pedicle of the tumor. This accident 
occurred in six or 20 per cent, of our 30 cases. This is a much higher 
incidence than is seen in connection with such tumors in the nonpreg- 
nant individual and represents a real menace to the life of the woman. 
It undoubtedly is a result of the changing position of the tumor as the 
uterus enlarges with probably some lengthening of the pedicle, so that 
the tumor becomes more freely movable within the abdomen, instead of 
lying more or less protected in the pelvis. While these women repre- 
sented the most serious emergencies encountered, there were possibilities 
of serious trouble in the 3 patients mentioned where the tumor offered 
a mechanical obstruction to delivery, but this was avoided bj’- performing 
cesarean section on two of them and by a lucky manual displacement 
of the tumor during labor in the third. 

Another point of interest is the fact that in 5 cases the tumor very 
definitely developed during the course of pregnancy and in each instance 
proved to be a corpus luteum cystoma. This is a matter of some im- 
portance and will be mentioned again in connection Avith therapy. 

That group in which operation included removal of the corpus luteum 
is of particular physiologic interest. In each instance the operation was 
followed by abortion. These abortions occurred on the fourth, fifth, 
tenth, and fourteenth days, respectively, after operation. On account 
of their time intervals it would seem reasonable to suppose that the 
patients aborted as a result of the removal of the corpus luteum, rather 
than from any trauma at operation. As a matter of fact, operation 
involved little or no handling of the uterus at all. This probability is 
further supported bj- the fact that in three of these women, death of 
the ovum had apparently occurred before the abortion took place. It 
must be recalled, however, that in one of these patients there had been 
some symptoms of tlireatened abortion prior to operation. In this in- 
stance the removal of the corpus luteum probably precipitated the abor- 
tion. 
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in the other two, wliicli were simple mulfilocular cj'stoinas and situated on the same 
side as the lubal pregnancy, the causative factor of the tubal pregnancy was to bo 
found in a considerable degree of so-called follicular salpingitis. While the tumors 
apparently played no part in causing the tubal pregnancy, these patients are of in- 
terest on account of certain diagnostic difiicullies whicli resulted in some of them. 
Typical of the mistakes likely to be made would bo the diagnosis of the tubal preg- 
nancy and the overlooking of the cyst, or vice versa. In one of our cases the cyst 
was diagnosed as being associated with a normal uterine pregnancy, tubal pregnanej' 
not being discovered until the time of operation. 

iMuclt tlie most interesting group of p.Ttients in this series, from the 
physiological standpoint, are 5 women who were operated upon during 
pregnancy, in whom removal of the tumor involved the removal of the 
corpus luteum. On account of their importance they will be presented 
in a little more detail. 

Case 1.—(No. G1S9.) A thirty- year-old para ii, six or seven weeks pregnant, 
presenting acute abdominal sj-mptoms in the right lower quadrant together with a 
cystic mass. Operation revealed a simple cystoma with torsion of its pedicle. The 
tumor, after its removal, was found to contain the corpus luteum. Spontaneous 
abortion occurred four days after operation, her further convalescence was un- 
eventful. 

Case 2. — (No. 4S.333.) A twenty- year-old para i admitted with acute right lower 
quadrant signs when about six weeks pregnant. An acute appendix was suspected. 
Operation revealed a simple cystoma, the pedicle not twisted. This tumor after re- 
moval was found to contain a recent corpus luteum. Spontaneous abortion ten days 
after operation, dead oram. Further convalescence uneventful. 

Case 3. — (No. 349G2.) A twenty-fivc-ycar-old para i. A left sided cyst, 8 cm. 
in diameter developed affer her first month of pregnancy. At the third month acute 
torsion of the pedicle occurred. Immediate operation with removal of the tumor 
which proved to be a corpus luteum cyst. Spontaneous abortion eight days later, 
dead ovum. Further convalescence uneventful. 

Case 4. — (No. 00G85.) A twenty-four-year-old para ii admitted with right lower 
quadrant pain, six weeks pregnant, diagnosed subacute appendix. At operation 
removal of an ovarian cystoma which proved to be a corpus luteum cyst. Vaginal 
bleeding began eleven days after operation, abortion occurring two weeks later. 
Convalescence thereafter uneventful. 

Case 5. — (No. 45141.) A thirty- two-year-old para 0 admitted on account of some 
■vaginal bleeding and a sensitive mass in the L.L.Q. Ectopic pregnancy suspected, 
^t operation, approximately five weeks pregnant, resection of an ovarian cystoma 
wliich proved to be a dermoid but also contained a recent corpus luteum. (There was 
congenital absence of the opposite ovary.) Spontaneous abortion five days later, 
dead mmm. Abortion was threatened before operation in tliis patient and possibly 
would have occurred in any event. 

In our last group in the series are 3 patients, tivo of whom had spontaneous abor- 
tions associated with ovarian cystomas. The first one was admitted on account of 
severe bleeding from an imminent abortion at about the tliird month of her pregnancy. 
The abortion had to be completed artificially. A month later a simple unilocular 
cystoma wms removed, and this w-as followed by an uneventful convalescence. In 
the second one, who was about six weeks pregnant, the diagnosis lay between a 
uterine pregnancy with an associated ovarian cystoma or ectopic pregnancy. There 
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in whom the corpus luteum was apparently removed in the fii’st month 
of pregnancy and yet both went to term quite normally. 

From what has been said, it is apparent that the corpus luteum and 
its hormone hear an important relationship to pregnancy. It is also 
apparent that while in general the corpus luteum is necessary for the 
proper maintenance of pregnancy in tlie early months, the duration of 
the time that this necessity exists varies in individuals. Why this .should 
he so, it is impossible to say, hut it offers an interesting problem to 
speculate upon. Ehrhardt in 1934 and McGinty with his coworkers in 
1936 have succeeded in recovering appreciable amounts of progestin 
from the human placenta. Quoting the latter, "While the corpus luteum 
may not be essential for the continuance of human pregnancy, one can- 
not conclude that the luteal hormone is dispensable from that observa- 
tion alone since the placenta may produce its ovm progestin.” If this 
possibility has any bearing on the situation at all, and one cannot say 
definitely at present, it again is probably a variable factor both from 
the standpoint of the time when the placenta acquires the capacity for 
producing progestin, and the amount that it produces. 

Leaving these more or less theoretical considerations, I AviU discuss 
briefiy the line of procedure to be followed when an ovarian or paro- 
varian tumor is encountered in association with pregnancy. The sit- 
uation presents serious possibilities and obviously calls for the surgical 
removal of the tumor. The operation involved is usually a very simple 
one and is attended by minimal risk on the part of the patient. The 
question naturally arises as to when this should be done. If discovered 
during the early months of pregnancy and removed immediately, the 
patient is of course relieved of all possibility of serious complications 
developing later in pregnancy or at the time of labor. On the other 
hand if removal of the tumor includes removal of the corpus luteum, the 
probability is that abortion will result. Only occasionally, as in the 
tumor actually ImoAvn to have developed during pregnancy, and which 
probably represents a cystic corpus luteum, will we have any suspicion 
as to whether the tumor contains the corpus luteum or not. On account 
of this possibility, one would be rather hesitant about urging operation 
in the early months, but from this standpoint, there is not sufficient 
evidence available to say exactly when the period of safety has been 
reached. I would tentatively place it at about the middle of pregnancy, 
though recognizing the fact that there are probably many variations 
from this. 

Of course in the presence of an acute emergency such as torsion of 
the pedicle, immediate operation is indicated no matter what the period 
of pregnancy. In the event that operation involves removal of the 
corpus luteum, I would offer as a therapeutic suggestion, that the im- 
mediate administration of progesterone be begun. I have not had the 
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The question nalurally arises as to liow long tlie corpus luleum and 
its hormone, progesterone, are essential for the maintenance of preg- 
nancy in tlie Imman female. Unfortunately our present state of knowl- 
edge does not permit a specific answer to this question. Many observa- 
tions by a number of investigators have given us a clear idea as to the 
relationship of the corpus lutcum and its hormone, progesterone, to 
pregnancy in the experimental animals. Thus, FriinkeUs pioneer work 
showed that removal or destruction of the corpus lutcum in tlie first 
half of pregnancy in the rabbit resulted in either death of the embryos 
with resorption or abortion. Allen and Corner succeeded in maintaining 
pregnancy to term by the administration of corpus luteum hormone in 
rabbits which were castrated immediately after mating. Snyder has 
brought about the iirolongatiou of pregnancy in tlie rabbit by inducing 
a second o\nilation with the development of new corpora lutea in the 
latter part of pregnancy. Prom such experiments it is obvious that 
the corpus lutcum and its hormone have a profound influence on preg- 
nancy in this species of animal. In the guinea pig, the removal of the 
corpora lutea during pregnancy generally results in abortion, but not 
always, and even when removed in the first half of pregnancy at times 
no interruption to tlie pregnancy results. 

In the woman, observations at the time of cesarean section at term 
vdll in many instances reveal the corpus lutcum of that pregnancy as 
stiU being present, -while in others it cannot be seen and presumably has 
degenerated some time previously. I have observed similar variations 
in abdominal hysterotomies at earlier periods of pregnancy, when thera- 
peutic abortion and sterilization w-as indicated, though not in the first 
three months. The Avoman aa'Iio habitually aborts, presumably aborts on 
account of premature degeneration of the corpus luteum, and many of 
these Avomen can be carried through pregnancy successfully by the ad- 
ministration of progesterone for the proper period of time, but it is 
usually not necessary to continue the therapy to term. 

In the 5 patients noted in our series above, all aborted after the 
removal of the corpus luteum in early pregnancy. This is a common 
experience and has been noted by many authors. In 2 eases reported 
by De Lee in 1916 an attempt aa^s made to maintain the pregnancy by 
transplanting the corpus luteum after its removal, but Avithout success. 
When abortion does occur after the remoAml of the corpus luteum, 
there seems to be little or no doubt that this is the primary causative 
factor. 

On the otlier hand, this may not be the inevitable result. Thus 
Ask-Upmark, in a collected series includes 17 examples AAdiere bilateral 
oophorectomy Avas performed during early pregnancy and yet the preg- 
nancy continued to term. In three of these, the pregnancies Avere in the 
first month. In these the corpus luteum obAnously must have been re- 
moved at the time of operation. More recentlj-, Pratt reported 2 patients 



984 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


A near tragedy once resulted from my failure to recognize at the time of my 
original examination that a patient had an ovarian cyst in the midline in front of the 
uterus. This patient consulted me first on Feb. 20, 1928 stating that her last period 
had occurred on December 11. At the time of this first examination I found what 
was believed to be an ev'enly enlarged uterus tlie size of a four months’ pregnancy. 
On April 4 she developed a severe right-sided pain, which proved to be due to 
pyelitis, and on April 27 the uterus was emptied by vaginal hysterotomy. "While 
the mass believed to be the uterus remained too large following the termination of 
pregnancy her general condition seemed better, and she was permitted to go home. 
About a week later, however, she was brought back to the hospital with abdominal 
pain and vomiting, and it was e^^dent that she had an acute abdomen with intestinal 
obstruction. On opening the abdomen a gangrenous right-sided ovarian tumor 
12 by 16 cm. in diameter presented itself. There w’ere several twists of the pedicle 
and this involved the appendix which was also gangrenous. The tumor and appendix 
were removed without difiSculty. I next explored the culdesac and found a gangrenous 
loop of intestine. Twenty-five centimeters of the ileum were removed and a lateral 
anastomosis made. Examination of the specimen indicated that the patient had an 
old dermoid cyst which had rotated so as to lie on top of the pregnant uterus. 

Fortunately the patient made an uneventful recover}' and became pregnant again 
in May, 1930. "Wlien examined shortly after missing the first period, a left-sided cyst 
about 8 cm. in diameter was found. This began to show evidence of a reduction 
in size near the end of the first trimester, and following delivery, examination indi- 
cated that the left ovary was only moderately larger than normal. There was no 
evidence of cyst formation during a third pregnancy which occurred in January, 
1932. 

DE. J. L. FEAENKEL, New York, N. Y.— We are badly in need of a collective 
study of the comparative physiology of the corpus luteum in all mammals. My 
scientific friends and pupils, headed by my old assistant Fels, are at work upon this 
comparative study. In my trip around the world I won many coworkers, each one 
investigating one animal, from the marsupials in Australia to the viviparous snakes 
in Sao Paulo. 

DE. HAE'VEY B. MATTHEWS, Brooklyn, N. Y. — I wish to report a short series 
of cases from the Methodist Episcopal Hospital. There were 11 complicating ovarian 
cysts in the last 8,500 deliveries. Delivery was 6 times by cesarean section. Four 
patients were delivered from below without trouble, the cyst having slipped spon- 
taneously out of the way either before or during labor, or we were able to displace 
the cyst. One patient who was five months pregnant was operated upon for an 
ovarian cyst with a twisted pedicle, and later hysterotomy was done for a dead fetus. 
Another patient was operated upon when four months pregnant for ovarian cyst 
with a twisted pedicle and was subsequently delivered at term without trouble. 

The x-ray helps a great deal in diagnosis. A young woman, thirty years old, was 
sent to me for operation for an ovarian cyst. On examination I decided it was not 
an ovarian cyst but a pregnancy of about four months’ duration in a thin-walled 
symmetrical uterus. X-ray demonstrated the fetal bones, although the patient 
refused to accept the diagnosis. If a dermoid cyst or a pregnancy is suspected 
there is no better way to make the differential diagnosis than with the x-ray, provided 
of course the duration of the pregnancy is sixteen weeks or more. 

DE. CLAEENCE B. INGEAHAM, Denver, Colo. — 1 have encountered 13 cases 
of ovarian tumor during pregnancy. Five were pseudomucinous cystadenomas. Two 
of these were very large, one being found ruptured postpartum. There were four 
simple cysts, one parovarian cyst with a twisted pedicle, one serous cystadenoma. 
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opportunity as yet of carrying out such tlierapy since progesterone be- 
came available, but it would appear to be a logical form of therapy to 
employ. 

In tlie second lialf of ]iregnanc.v o])ei‘alion sliould be attended b.y little 
risk eitlier to the pregnancy oi‘ the patient, Jf, however, the tumor is 
not discovered or if the patient is not, seen until the last month of 
pregnancy, in most instances the procedure of choice will be to per- 
form cesarean section and at the same time remove the tumor. If 
the tumor has resulted in a mechanical obstruction at the time of labor, 
this will of course be the olivious procedure to follow. Finally if the 
tumor for one reason or another not be removed during pregnancy, 
operation should be carried out as early in the puerperium as is possible. 

SUMMARY AND CONCLUSION'S 

Thirty patients with ovarian and parovarian tumors associated ndth 
pregnancy are presented. All but two were operated upon with no 
maternal deaths. In 5 women, -where removal of the tumor involved 
removal of the corpus luteum, abortion occurred in each instance. Abor- 
tion occurred in 3 other instances but the accident was apparently not 
attributable cither to the tumor or the operation. 

Torsion of the pedicle of the tumor was found to be a frequent com- 
plication, occurring in 20 per cent of the patients in the series. 

A tumor Jcuoito to de-^^elop during tlie course of a pregnancy will 
quite probably prove to be a corpus luteum cystoma. 

Suggestions as to the modification of the rules of treatment are 
presented. 
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DISCUSSION 

GAEL H. DAVIS, WilmiivGTOn-, Dela-wabe. — Dr. Wilson's experience con- 
firms earlier observations regarding the risk to the pregnancy from too early removal 
of a cyst developing in the ovary containing the corpus luteum of pregnancy. Ob- 
-'’lously acute symptoms from torsion may necessitate prompt surgical removal, but 
when possible the operation should be postponed until the second trimester is -well 
started. Besides the lessened risk to the pregnancy a considerable percentage of the 
t3'sts up to 3 or 4 inches in diameter are temporary corpus luteum cysts -which 
gradually disappear after the first trimester. 

The problems associated -with diagnosis have caused me greater concern than the 
question of treatment after a definite diagnosis. A small corpus luteum cyst asso- 
ciated with spotting may be found during the first trimester and one may be un- 
certain as to whether the patient has an intrauterine or extranterine pregnancy. 
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My first experience with ovarian tumors occurred about 1901. Tlic patient had a 
cyst of the left ovary larger than the fetal head which had prolapsed into the pelvis, 
and one of the right ovary the size of a grapefruit. She had been in labor much 
over twenty-four hours, attended by two general practitioners who were hoping 
that the tumor would recode, permitting the head to descend. A cesarean section 
was performed and then both tumors and the tubes were removed. Much to my 
surprise over a year later I performed a second section, and later the patient had 
still a third section. It is evident that some of the ovarian cortex must have been 
left. 

When it was believed that the corpus luteum of pregnancy played a vital role in 
preserving the pregnancy, I was accustomed to shell out the corpus luteum if it 
were in the ovarian tumor and merely drop it into the abdomen. By good fortune 
or coincidence none of my patients whose tumors were removed early in pregnancy 
aborted. Such procedure, or the burying of the corpus luteum, should not be done 
in the event that a papillomatous or ovarian dermoid carries the corpus luteum. 
Possibly the luteal extracts now on the market may obviate the necessity of consider- 
ing the retention of the corpus luteum in the event its development were in the 
tumor. 

DR. J. P. PRATT, Detroit, Mich. — May I say a word about assuming too 
readily that the corpus luteum is responsible for the prevention of abortion. Several 
of the patients described had sufficient difficulty before operation to threaten 
abortion. Some pregnant patients in whom a laparotomy is performed, a gallbladder 
and appendix or nothing at all is removed, abort following the operation. This cer- 
tainly does not indicate that the loss of the gallbladder or appendix causes abortion. 

Much of our present opinion concerning the progestin mechanism in the human 
being is a matter of inference from animal experiments. The need for the corpus 
luteum hormone may not be so gi'eat in the human being as would be inferred from 
animal work. 

In one instance I removed a corpus luteum on the twenty-first day after the onset 
of the last menstruation. The patient had come for sterility, and was operated 
upon for retroversion and other complicating circumstances. It seemed safe on 
account of the recent menstruation to remove the corpus luteum for study. The 
patient did not menstruate in the usual two or three days following the removal 
of the corpus luteum but continued through a normal pregnancy and lactation. 
This is, therefore, one clear-cut illustration of a normal pregnancy without the 
presence of a corpus luteum after the beginning of nidation. Both ovaries had 
been carefully inspected to insure that no other corpus luteum was present. 

DR. WILSON (closing). — Of course, in comparing the conditions in human beings 
and in animals we get in trouble right away as the time relationships are quite 
different. In the rabbit, for instance, the pregnancy lasts only thirty days. Destruc- 
tion of the corpus luteum in the first half of the pregnancy terminates the pregnancy- 
Of course the rabbit is a very immature animal at birth, and we cannot say that 
fifteen days of the pregnancy, or half its duration corresponds to a similar time in 
the woman’s pregnancy. 

In regard to the therapy I hope sometime to have the opportrmity, in a case of 
torsion of a cyst for instance, with removal of the corpus luteum, of following the 
operation by the administration of progesterone. 
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20 pounds in weight and one dermoid. Finally there was a case with a graafian 
follicle cyst and corpus luleum in the .same ovary, included in this group because 
abortion followed its rcinov.al. 

Four abortions occurred within the first two months of gestation and two later mis- 
carriages. One abortion occurred prior to the finding of the cyst. The patient with 
the graafian follicle cyst and corpus lutcum in the same ovary was operated upon as 
an ectopic pregnancy on account of bleeding. Another patient with a corpus luteum 
removed on the same .side as the cyst, two months pregnant, aborted three days after 
her operation. 

Early in pregnancy the lutcin-liko substance from the placenta may talce care of 
the pregnancy. Petri mentions the case of Essen-j\Idller who extirpated both ovaries 
with the corpus lutcum, but delivery at term followed 2G0 days after operation. 

I believe it is the consensus of opinion that operation for removal of the tumor 
is best done after the second month and during the first half of pregnancy. Though 
operative technic has improved since the time of McKcrron’s report, I believe his 
findings are still representative: 
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These figures show that most miscarriages folloiv operations done in the second 
half of pregnancy. In the last month of pregnancy, removal of the cyst with 
cesarean section is indicated, for we would not want a patient to go into labor 
immediately following an abdominal operation. 

DB, JOSEPH B. DE LEE, Chicago, III. — Years ago when the theory that the 
corpus luteum preserved pregnancy was first advanced, I applied this principle in two 
cases. Both patients had ovarian cysts, one being about two and one-half months 
pregnant and the other not quite four months. The coi-pus luteum in each case was 
m the ovary which I had to remove, so I cut out the corpus luteum, split it and 
planted it in the folds of the broad ligament, hoping thus to prevent an abortion. 
This had never been done before and not to my knowledge since that time. The 
results were not happy. One woman aborted within several days. In the other 
abortion began several hours after the operation, but when I started to clean out the 
uterus I found it had ballooned out to the size of a six and one-half months’ preg- 
nancy and was above the navel. There was an acute paralysis of the uterine wall 
and the uterus was full of blood. 

Paralysis of the uterine wall is not an unlcnown entity. Buettner of Basel, 
Switzerland, reported several cases of acute dilatation of the uterus in pregnancy, and 
it is possible that we might associate tlvis action of the transplanted corpus luteum 
m this case with the modern theory that it produces a hormone which relaxes the 
uterus. 

DB. BUDOLPH W. HOLMES, Chicago, III. — ^In my own experience I had to 
deal with far more tumors complicating pregnancy during the first half of my practice 
than in the later years. Tliis difference I have ascribed to the fact that gynecologists 
have eliminated those ovarian tumors antedating pregnancy by operation. 
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neoplasms could assume a great variety of forms so that nothing approaching a 
classification of them was possible until 1915 when Eobert Meyer published his 
monograph on the subject. However, in 1931, Moulonguet and Dobkevitch pub- 
lished the work of their teacher, Lecene, who apparently had long before recognized a 
luteinized type of granulosa cell tumor, had collected and studied several specimens, 
and had named them ' 'folliculome lipidique.” It was not until 1932 that the 
last member of this interesting group of tumors was reported by Loeffler and 
Priesel to which they gave the name of “fibroma theca cellulare xanthomatodes 
ovarii, ’ ’ more commonly known as the theca cell tumor. 

Thus the discovery aud collection of data eoncernmg this family of 
neoplasms have already covered many years. There still remains much 
to be done, as the lutein tumors and theca tumors are somewhat rare. 
However, a great step has been taken to shorten the process, for Fufth 
and Butterworth have discovered a method wherehj’’ the granulosa 
and lutein tumors can be produced m large numbers in the experi- 
mental animal. In a series of studies on experimentally induced leu- 
cemia, they discovered that a considei-able percentage of their radiated 
mice developed these ovarian tumors. This abundant source of mate- 
rial makes it possible to examine more completely all stages of growth 
and to determine more accurately interrelationships between them, as 
well as to study their origins. 

It is the purpose of this paper to summarize our knowledge of the 
human tumors in some detail and to draw conclusions concerning them 
through comparison with what has been observed in the mouse tumors. 

CLINICAL DATA CONCERNING THE HUJIAN TUMORS 

The theca cell tumors would seem to be somewhat rare, as only about 
twenty-three such tumors have been reported. However, they are 
probabl 3 '' of much more frequent occurrence than this would indicate 
for, as will be noted when their histology is discussed, they are diffi- 
cult of recognition, particularly in the unluteinized (undifferentiated) 
forms. Granulosa cell tumors are much more common. Schroder 
estimates that thej^ constitute from 2 to 3 per cent of all solid ovarian 
tumors, Avhile Von Szathmary found 9 in a series of 203 solid tumors, 
or an incidence of 4.4 per cent. The luteoma, like the thecoma, is also 
a rare tumor because, though easily recognized, only twelve have been 
recorded in the literature. HoAvever, partially luteinized granulosa 
cell tumors are much more common. The age incidence can be given 
with some degree of definiteness with regard to the granulosa tumors. 
They are most commonly found in women over forty years of age, 
although occasional examples are seen in jmunger women between 
puberty and the menopause, and a few in children. The luteomas were 
all seen in mature women ranging from twenty-one years to sixty-five 
years of age, while all excepting four of the thecoma.s have been found 
bejmnd the menopause. 
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'"PIIB pi’oeess of acenmiilaliii'r knowledge concerning neoplastic growths 
falls quite naturally into difTereut phases. Among these the most 
important are the clinical description of patients harboring the growth, 
the histologic study of the tumor, investigation of its embryologie 
background, physiologic studios of it, and finally, its biologic eAmlua- 
tion. Studied in those various ways, tumors yield man,y of the im- 
portant facts which the physician mn.st possess. However, it is rarely 
po.ssible to apjily all these methods of attack to a given type of tumor 
or group of tumors, either because wo do not know how to apply them 
or because the tis.sues in question do not adapt themselves to one or 
another of the modes of .stud.y. In the theca, granulosa, lutein cell 
group of neojfiasms, we have an unusual opportunity to acquire in- 
formation, because all the procedures mentioned are apiDlicable. These 
tumors present definite clinical evidence of their presence by the symp- 
toms they produce ; their histologic aspects are chaimcteristic ; study of 
their embryologie background yields most helpful information; they 
are physiologically active because they secrete hormones which influ- 
ence other tissue in ways Ave can evaluate; and finally, Ave have learned 
hoAA- to produce them in a laboratory animal so that they ma3’' be 
studied not onlj’- in CAmiy phase of dcAmlopment, but also as frequentlj'’ 
as Ave desii’e. Therefore, this group of tumors presents an unusually 
fertile field for studA^ and one in AAdiich great strides toAvard under- 
standing haAm been made. 

A study of tlie literature concerning these tumors indicates that the first con- 
tiibution Avas made by Rokitansky in 1859 when he described a lobulated tumor the 
size of a child's head in the left OA’ary of a AA'oman aged sixty-five. This tumor 
A' as composed entirely of lutein cells containing much lipoid material. A little later, 
in 1882, Matfucci recorded the details of a similar tumor, excepting that the 
lutein cells were not so predominant, there being granulosa cells as well as theca 
cells present in large numbers. 

Von Kahlden, in 1895, gave the first unmistakable description of a granulosa cell 
tumor and named it "graafian follicle adenoma.” This announcement of a new 
type of tumor attracted Avide attention, so that in the years folloAving, many other 
gianulos a tumors were recognized and described. It was soon learned that these 

‘Read at a meeting of the Brooklyn Gynecological Society, April 2, 1937. 
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and then subsequent!}^ stimulate the growth of granulosa cells to such 
a degree that tumor formation results. It is interesting to note reports 
ill the literature of a number of patients ivlio developed granulosa cell 
tumors following heavy radiation. The eases of Vogt, Smith, and an 
unpublished case at the Memoi'ial Hospital are examples of this tj^e 
of reaction in the woman. 

HORJIONAL EFFECTS OP THE THECA, GRANULOSA, AND LUTEIN CELL TUJIORS 

As has been mentioned, the predominant effect of these tumors so 
far as we are noiv able to judge is upon the uterus and breast, with 
some influence upon the seeondaiy sex characteristics. This seems to 
be due to the secretion of estrin, because prolonged injection of large 
amounts of estrin in the experimental animal can be shown to produce 
exactly analogous phenomena in the uterus and its endometrium. 

liowever, veiy exceptionally, so-called granulosa cell tumors may be 
associated with a secretory (premenstrual) type of endometrium. It 
would seem probable, therefore, that occasionally some luteinization 
takes place in such eases, so that progestin also becomes a product of 
the tumor (folhculome lipidique of Lecene). Biologic proof of this 
deduction is lacking, so that it is based only upon histologic evidence 
and must, therefore, be viewed with reserve. 

The effect of luteomas on the endometrium is obscure because only 
a few tumors of this type have been reported, and none has been 
described specifically as to its effect on the endometrium. The clinical 
histories, however, speak chiefly of an amenorrhea Avith the exception 
of Wolfe’s case, a young woman of tiventy-one years, who shoivecl 
menstrual irregularity. As Ave .shall see in the mouse luteomas, the 
effect on the endometrium is mainly a proliferath'^e one, only occa- 
sional secretory aetiAuty haAung been induced. 

Curiously enough, one seldom sees fibromyomas of the uterus or 
chronic cystic mastitis associated AAuth the hyperestrinism induced by 
granulosa cell tumors. If the theories of Witherspoon and those of 
Geschickter and Lcaags be true, one might expect to find some increased 
eAudence of these pathologic conditions associated AAuth granulosa or 
theca cell tumors, especially in the premenopausal group of patients. 

The secondary sex characteristics usually are predominantly femi- 
nine in patients harboring one of these tumors, and as has been noted, 
they may be called forth prematurely in the young. HoAvever, a fcAV 
uistances of masculinization are to be noted as exceptions, such as the 
case of luteoma repoi’ted by Cosacesco, and an unreported ease of 
granulosa cell tumor in Studdiford’s experience. In these patients, 
masculine hair distribution, excessive beard groAvth, coarsening of the 
facial features, deepening of the voice, amenorrhea, and penile hyper- 
trophy of the clitoi’is Avere seen. Clinically a preoperathm diagnosis 
of arrhenoblastoma was justifiable in these patients, and yet the tumor 
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SOrPTOMATOLOGY 

TJie clinical history of patients liaving one of these tumors depends 
primarily upon the fact that they possess endocrine activity, while 
mechanical and circulatory disturbances, and occasional malignancy, 
are accessory factors. The h3'persecretion of estrin bj- the theca, graiiU' 
losa, and probabl.y also bj* the lutein cell tumors produces a charac- 
teristic s.vn drome associated with liyperplasia of the endometrium, 
irregular uterine bleeding and gradual s.ymmetrical hypertroplyy of 
the musculature of the uterus. In the prepubertal female, luteomas 
and thecomas do not occur; therefore, precocious development of the 
secondary sex characters and uterine bleeding are seen associated onty 
with the granulosa tumor, or with tumors outside the ovaiy, such as 
those of the adrenal and pre]htuitar.y gland. 

After the menopause there is a reeun-enec of a more or less regular 
t^T^e of utei’inc bleeding, enlargement of the atrophic uterus and occa- 
sionall.v a recrudescence of sex desire. Infrequentty breast atrophy is 
replaced b^* transitor.y hyperplasia. Curettage of the uterus I'eveals 
a ej'stic glandular liA^perplasia of the endometrium in the majority of 
patients; however, a few instances have been reported in which the 
premenstrual or secretory type of endometrium was seen, even in 
women of advanced age. 

During the period of sexual activity, the s3'mptomatology due to the 
endoerinal potencies of the tumors is le.ss noticeable because of the 
proximity of normal menstrual function and also because the other 
ovaiy which is often normal raaj’- serve to ma.sk the picture. However, 
there is usuall3' a period of amenorrhea followed b3^ raenorz’hagia or 
metrorrhagia, or there ma3^ be simpl3’' irregularity of the menses. 

If the tumor is benign, its removal serves to reestablish the former 
status of the patient, thus giving clinical proof of its endoerinal ac- 
tivity, excepting that in those prepubertal cases where the inenarelie 
IS imminent, the individual ma3’' continue sexual development with more 
or less normal jieriodicity of the menstrual function. 

Approximatety 80 per cent of the granulosa tumors are clinicalty 
henign. "When malignant, thej’’ metastasize rapidty and produce death 
m a short time. Only one ease of malignant theca cell tumor has been 
reported, while the luteomas are prohahty more frequently in this 
eategoiy, as three of the twelve tumors reported have been interpreted 
in this way. 

Nothing is known eoneeriimg the radiosensitivity of thecomas and 
luteomas. Although, judging from the effects of radiation upon the 
uoz'mal theca and lutein cells of the mouse, it would seem that they 
were most I'adio-i’esistant. All obseiwers with few exceptions agree 
that the maligzzant granulosa cells are extremely seizsitzve to i-adiation 
therapy. As we shall show izz the mouse’s OYar3q x-ra3’'S at fiz\st depress 
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Mitoses are not seen. Tliey tend to differentiate from the mesenchymal 
type of coimeetive tissue cell in an epithelial direction. In doing this, 
thej’' retain the intracellular collagen fibrils hut tend to increase in 
size slightly and develop an increased tendency to stain with fat stains 
because of the appearance of cholesterol esters within the cells. This 
change presumably is someAvhat analogous to the ehange seen in some 
granulosa cell tumors when they undergo luteinization. There are, 
therefore, two distinct types of theca cells with regard to the degree 
of differentiation : the luteinized, Avhich form is easily recognized be- 
cause these cells stand out clearly from the connective tissue back- 
ground; and the unluteinized, which is more difficult of recognition, 
and in all probability is not identified histologically in its true rela- 
tionship by the majority of pathologists. 

The granulosa cell tumors offer much less difficulty in diagnosis than 
the thecomas, because they are far better known. However, they 
assume such a variety of cell arrangements, as well as different de- 
grees of cellular differentiation, that some space should be devoted to 
a detailed description of them. 

The granulosa cells, themselves, resemble the cells lining the normal 
graafian follicle. The.y have a small oval or round nucleus which takes 
the hematoxylin and other basic stains intensely. This is surrounded 
by a scanty cytoplasm which is very faintty acidophilie. The cells are 
uniform in size; their shape, however, varies with their emdronment, 
assuming almost any form necessary for accommodation to a given 
space. They vary also with their degree of differentiation from cells 
such as those seen in the primordial graafian follicle to the lij’^per- 
trophic, pale and fat laden cell seen in the lutein stage. In the latter 
phase, the cells contain phospholipoids and respond to specific fat 
stains. Call-Exner bodies consisting of a radiating rosette of granulosa 
cells about a small acinus, the latter containing hyalinized fragments 
of cellular debris, are often seen and are quite pathognomonic when 
jDresent. Aside from the variations in the cells themselves, groups of 
cells show marked versatility in the patteims they describe. The fol- 
lowing constitute the most striking types of organization: 

1. Folliculoid arrangement of the cells into .small or large acini surrounded by a 
margin of granulosa cells resembling in some degree at least the normal graafian 
'follicle, is the most common and probably represents the best differentiated form 

of the tumor. The theca interna may be scant or absent. Tlie central cavity 
contains liquor folliculi into which, not infrequently, hemorrliage has taken place 

2. Other tumors display a cylindromatous arrangement of dense columns of cells 
separated by fibrous connective tissue. There is little or no cyst formation. This 
may be considered a less differentiated form of the tumor than the folliculoma. 
Wlien partial luteinization has occurred, and particularly when the columns of 
cells are widely separated by connective tissue stroma, these tumors have been 
mistaken histologically’ for Brenner tumors until specific stains were applied to 
distinguish the fundamental difference in the nature of the cells. 
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of tJie ovary in eacli case showed res])ectively a luteoma and a granu- 
losa cell tumor. The hornionology of these aberrant cases is not clear 
at the present time, but it seems quite jDrobable that tliere ma}'- have 
been some adenomatous elements of tlie adrenal cortex in the ovai’ian 
tumors or the adrenal gland itself. 

PROOF OF IIORArOMAL ACTIVITY 

Siebkc and Schusehiana, Prank, Paid, Neuman, Melnick and Kanter, 
and Spielman have presented a eonAuneing mass of experimental iiroof 
that the blood of patients vuth granulosa cell and theca cell tumors 
contains increased amounts of estrin. Furthermore, it has been shown 
that the tumors themselves, and particularly the thecoma, contain the 
substance in large amounts. The investigations seem to indicate that, 
although these tumors do not excrete excessively large amounts of 
estrin, the secondary hormonal efl’ects arc in all probability produced 
by its long-continued and constant action, on the one hand; and on 
the other, that there is no opposed corpus luteum effect in most cases. 
Further studies along these lines are much needed, partieularlj’- in 
connection with the luteinized types of granulosa tumors such as 
described by i\[atrucci, Plate and Leeene, and also the true luteoma. 

HISTOLOGIC ASPECTS 

Tlie gross pathologic ehai’aeteristics of these tumors are so varied 
as to defy description. However, in general it ma.y be said that the 
thecomas tend to simulate fibromas of tlie ovary in size, shape, and 
consistency. The cut surface also bears out this resemblance with the 
exception that the white fibrous whorls of tissue may be flecked or 
streaked with .yellowish areas. This color is due to the carrotin con- 
tained in the theca cells. 

The granulosa tumors are more versatile in their gross manifesta- 
tions. Thej^ may be smooth or lobulated in surface contour and are 
frequentl.y semisolid or cystic; c.yst formation depends upon the type 
of tumor differentiation, the folliculonias beuig more soft and cystic 
than other forms. The larger tumors tend to necrosis so they may be 
quite soft and contain degenerative ej'^st cavities. The coloration of 
the cut sm'faee is yellowish graj'’ Avitli a marked frequency of hemor- 
rhagic discoloration of the cystic areas. About 10 per cent are bi- 
lateral, The luteomas are more often solid than c^’^stic and are not 
noted as benig of large size. Their cut sui’faces display a homogeneous 
yellow matrix of cellular tissue. 

Theca tumors appear mieroscopicall 3 '' as fibromas in which islands 
of fusiform cells occur. These cells are arranged in a basket weave 
pattern and are characterized by the intracellular fibi’ils which serve 
to differentiate them from the ordinary ovarian stroma cell. They are 
possessed of an elongated nucleus which is quite uniform in size. 
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of tlie lutein cells to the blood vessels is a very intimate one in which 
the cells are often seen to be grouped about the blood vessel in a defi- 
nite perivascular arrangement. Fat stains show the clear cells to he 
heavily laden with fat droplets. 

HISTOGENESIS OP THE THECA, GRANULOSA AND LUTEIN CELL TUMORS 

Our knowledge of the antecedent cells from which these tumors are 
derived is somewhat incomplete. Due to the difficulties surrounding 



Fig. 1. — Theca tumors. A, Thecoma of mouse’s ovary showingr only moderate 
differentiation and no luteinization. B, A better differentiated tumor from human 
ovary showing a few luteinized cells. O, A human theca cell tumor with an even 
representation of luteinized and unluteinized cells, D, Complete luteinization in a 
human thecoma, 

the absolute identification of cells in the embryonic ovary, as well as the 
complexity of the cytologic changes taking place in rapid succession, 
some differences of opinion and misconception have arisen. For many 
years following the teachings of Pfluger (1863) and Waldeyer (1870), 



TRAUT-BUTTER WORTH : TUJIORS OF IiU:\rAN AND .AIOUSE OVARY 


993 


3. Still other tumors show a tendency on the part of the granulosa elements to 
dispose themselves between pianos of connective tissue forming tongue-like processes 
or trabeculae, seldom growing into solid sheets or cylinders of cells. This is usually 
a dilTuso sort of growth and is the least dilfcrentiated pattern, although the colls, 
themselves, may appear to be quite adult and well formed. 

4. Earoly the granulosa cells form a .•system of tubules in which single rows 
of cells arrange themselves about a central acinus ns though it were a duct. Such 
an arrangement of colls might bo thought, to be related to some form of tubular 
adenoma, such as Pick’s testicular tumor, were it not that one can usually prove 
beyond doubt that they are true granulo.sa cells. 

Tlie connective tisstie elements, particnlaidy in the trabecular forms, 
are very vascular. In the follicular variel.y the connective tissue yields 
a basement membrane •which at times closely resembles theca interna, 
but for the mo.st part is compre.ssecl and ])artia]]y or completeb’^ h.yalin- 
ized. Occasionally fibrous connective tissue forms the bulk of the tumor 
■with only scant infiltration or small isolated areas of granulosa cell 
development. 

Not infrequently one finds several of the above varieties of aiTange- 
ment of the granulosa and connective tissue in different portions of 
the same tumor, indicating presumably different stages of growth or 
of differentiation. 

Apparently any variety of granulosa cell tumor and many theca cell 
tumors undergo luteinization. Attention to this somewhat uncommon 
finding was first directed by the teachings of Lecene who, in the case 
of the granulosa tumor, gave it the name of “folliculome lipidique.” 
fhis change is accompanied by a loss of the dense basophilia charac- 
teristic of the granulosa cell tumor, some increase in the size of the 
cell and shrinkage of the nucleus. These cells and the connective tissue 
about them contain iDhospholipoids and consequent!}" take the various 
fat stains quite densely. 

Whether a human granulosa cell tumor can become completely 
luteinized to form a luteoma remains an open question. That this 
occurs in a mouse tumor there can be no doubt, as will be described 
presently. However, several partially luteinized tumors such as those 
described by Lecene have been refDorted. 

The luteoma, therefore, may develop de novo from other lutein cells, 
as has been believed. However, this seems unlikely, because mitoses 
and other evidences of yomig lutein cells are rare in these tumors. 
The lutein cells are usually quite uniform in size and have a clear 

ground glass ’ ’ tj"pe of cytoplasm which stains only slightly with acid 
stains. The cytoplasm is abundant Avitli definite cell outline, shoAving 
^ mosaic'' or “flagstone” pattern. The nucleus is small and eccen- 
trically placed. In seA"eral tumors small cells liaAm been described 
which have a more opaque and slightly basophilic cytoplasm as Avell' 
as a larger nucleus. It Avould seem that these are granulosa cells AA"hieh 
have not completely undergone the lutein change. The relationshij) 
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formation of the graafian follicle. The primordial sex cells are thought 
to be derived from coelomic epithelium at some distance from the 
gonad and to migrate into it during earlj’- fetal life. After the arrival 
of the sex cells, and under their influence, the primitive mesenchymal 
stroma of the ovary midergoes a series of changes which surrounds 
each sex cell with an envelope of primitive granulosa and theca cells. 



Fig:. 3. — Granulosa tumors of the human ovary. A, TraVecular arrangement. _A 
common picture in rapidly growing tumors. B, TiibuXar arrangement, which is quite 
rare. Unquestionably granulosa, but simulating Pick’s tubular adenoma. G, Sar- 
comatoid arrangement. Benign, but with few granulosa cells scattered among the 
connective tissue stroma cells. Patient alive and well six years after operation. 
D, Granulosa cell carcinoma, malignant. Note mitotic figures. Patient died with 
metastases from this tumor, three months after operation. 


If the Fischel coueept be true, then the tumors of the granulosal series 
with their varied cellular content and pattern are mesenchymal in- 
stead of mesodermal in origin and are, therefore, more readily under- 
standable. 
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it was tlioiight that the granulosa as well as the primitive ova were 
derived from tlie coelomic e])ithe]ium covering the surface of the 
ovaiy. A process of down groAvlli of tliis epitlieliuin in cords to form 
the so-called Pfliiger tubules has been described by many students of 
the fetal ovary. That at times there are proliferations of the germinal 
epithelium to support such a theory seems undoubted. However, more 



Fig. 2. — Granulosa tumors of human ovary. A, Typical "follictiloma” arrangement : 
w j is linerl by granulosa cells, and contains liquor folliculi and often some 

“on F, A solid arrangement -with many small follicles, the small ones being 

Call and Exner” bodies. This is less well differentiated than the “folliculoma." 
(^lindronia arrangement. Still less differentiated. Solid columns of cells split 
up by connective tissue septa. U, An unusual cylindroma showing early lutein 
cnange, simulating a Brenner tumor. 


recently, pi-incipally through the influence of the Viennese embry- 
ologists, under Fischel 's guidance, a different explanation of the origin 
of the theca, granulosa, and ova has come to be understood and at 
least partially accepted. According to the Fischel school, it now seems 
very probable that the germinal epithelium contributes nothing to the 



